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11/750 MAGIC BOOK 
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THIS TEXT WAS CREATED IN AN ATTEMPT TO CENTRALIZE 
THE ESSENTIAL INFORMATION REQUIRED TO MAINTAIN THE 11/750 
AT A BRANCH LEVEL. CONTAINED IN THIS TEXT IS INFORMATION 
CONCERNING BOARD LOCATIONS * GATE ARRAYS LOCATED ON EACH 
BOARD* BASIC FUNCTIONS OF THE CHIPS* PART NUMBERS. AND MISC. 
OTHER INFORMATION YOU MIGHT FIND USEFUL WHEN INSTALLING OR 
MAINTAINING THE VAX 11/750 SYSTEMS. 

THE INTENT OF THIS GUIDE IS NOT TO BECOME A STEP 
BY STEP TROUBLESHOOTING TOOL* ONLY TO MAKE SOME USEFUL 
INFORMATION AVAILABLE IN A SINGLE PACKAGE. 
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VAX U/750 MAINTENANCE PHILudOPhf 

o THE CUSTOMER IS REQUIRED TO PROVIDE A VOICE GRADE TELEPHONE 
LIME AND CONNECTOR FOR DDC (DIGITAL DIAGNOSTIC CENTER) 
COMMUNICATION. (THIS REQUIREMENT IS INCLUDED * ITH PCKfcF AND 
ENVIROiNfcENTAL REQUIREMENTS If! THE VAX 11/750 SITE PREPARATION 
GUIDE. P/N EK-CORP-SP-003 ) (REV. IS SUBJECT TO CHmNGE) 

THE RDM OPTION WILL BE INSTALLED IN THE BACKPLANE OF ALL VAX 
11/750 SYSTEMS DIGITAL INS1ALL5, TO PROVE THE VALUE OF FD TO 
THE CUSTOMER DURING THE WARRANT* PERIOD. IT WILL BE LEFT I,M 
THE BACKPLANE FOR ALL CUSTOMERS *ITH THE STANDARD RD 
MAINTENANCE CONTRACT. 

BASIC FLOW: 

O THE CUSTOMER CALLS THE DDC "TOLL FREE NUMBER" *HEN THERE IS 
A PROBLEM. 

(MOTE: NUMBERS ARE SUBJECT TO CHANGE) 

1-800-525-6570 FOR DDC CONNECTION 

1-303-599-4000 FOR ENGINEER ASSISTANCE (MOT TOLL FREE) 

1-303-593-7890 U.S.F.S. LIBRARY D.E.C. EMPLOYEES ONLY 

O MAIL STOP CX/DDC COLORADO SPRINGS, COLORADO 

o THE DDC PERFORMS REMOTE SUBSYSTEM ISOLATION. 

O THE DDC IDENTIFIES THE FAILING OPTION TO THE 3RAriCH OFFICE. 

O THE BRANCH OFFICE SEND THE RIGHT ENGINEER WITH Tht RIGHT 
PARTS TO FIX THE PROBLEM. 

FOR CPU PROBLEMS: 

THE ENGINEER TAKES THE CPU SPARES AND RDM TOOL TO THE SITE. 

THE ENGINEER RUNS THE TU58 MICFCDIAGNOSTIC CASSETTE lAi-tS. 

FOR CUSTOMERS WITH nOM-RD CONTRACTS, THE ENGINEER INSTALLS 
THE RDM TOOL INTO THE 'MX 11/750 BACKPLANE, AND REMOVES IT 
WHEN riE/Shc COMPLETES THE *OPK. 

O ON CPU LOGIC MODULES, FAULTS AFF ISOLATED TO A SPECIFIC 

MODULE A*D SIMULTANEOUSLY TO A STRING OF CHIPS (AVERAGE OF 
TWO GATE ARRAYS). 

O THE ENGINEER PERFORMS COMPONENT LEVEL REPLACEMENT (Cl«) dY 
REPLACING THE NOICATED GATE APRAYS. 

THE FIX SHOULD THEN BE VFPIFIEP *ITH THE HOC CEUEP H) ASSIST 
THEM *ITH BUILDING A CASE HISTi.-RY OF FAILURES FTR THE 1J/750. 
THIS IS IMPORTANT! ii 

*HE" CLR DtJES NOT CORRECT 1HF FAULT Or- CPU LOGIC MODULES, AmD 
ALL OTHER C?" FA-TLUfrFS, THE FAILING V.uCULr; .Ik ASSP.MbLt IS 
REPLACED. 
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VAX-11/750 Simplified System Block Diagram 
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tAJUR BUS OFFI^ITIUfiS 



THE MAJOR COMPONENTS OF THE PROCFSSOR ARE I MERCunnECTEIj 

VIA TwC 32 BIT "LOW TRUE" BUSSES CALbEO TrfE MEMORY dUS (MBU5) 

AMD THE *RITE BdS (MRUS). 



MBUS: 



THE MEMORY BUS IS PRI 
INSTRUCTION OPERAND D 
MODULE AND TO THE DPM 
UTILIZED WHEN THE OPT 
REQUIRES OPERAND DATA 
THE MBUS IS NORMALLY 
IT CAN ALSO BE LOADED 
DPH MODULE. CONTROL 
MICROCODE FIELDS AMD 
THE CONSOLE TERMINAL. 



W3US: 



MARILY USED *H£W 3-1URCING PkCGRAM 
ATA FROM .MEMORY, THROUGH THE MIC 

FOR PROCESSING. TT MAY ALSC BE 
IONAL FLOATING POIMT ACCELERATOR 

FRO* THE MIC MOD'JLS OR MEMORY. 
SOURCED FROM THE MIC .MODULE BUT 

BY THE MTEMP REGISTERS .'OH THE 
OF THE MBUS IS ACCOMPLISHED fcY 
CANNOT BE DIRECTLY ACCESSED tY 



THE WRITE BUS IS THE BASIC INTERCONNECTION BETWEEN 
FOUR OF THE MAJOR CPU MODULES CDPM, MIC, UBI, FPA). 
THE WRITE BUS ACTIVITY 15 CONTROLLED VIA MICPOCOtt 
FIELDS AND CAN BE UTILIZED BY MOST C3MPONENIS INTERNAL 
TO THE CPU KERNAL. THE WBUS LIKE THE M81JS CANNOT -BE 
DIRECTLY ACCESSED BY THE CONSOLE TERMINAL. 



CMI: THE CPU MEMORY INTERCONNECT BUS IS THE MAJOR CENTRAL 

BUS. IT IS A TRI-STATE BUS (SOME SIGNALS ARE LOW TRUE 
AND OTHERS ARE HI TRUE) WHICH PROVIDES THE HIGH SPEED 
TRANSFER OF DATA BETWEEN CPU, MEMORY, AMD DEVICE 
ADAPTERS (I.E. RH750, 0*750, FP750 ,OR7S0 ,CI750 ETC.). 

NOTE: INDIVIDUAL MODULES AND GATE-ARRAYS MAY HAVE ThIEft Q«?« 
INTERNAL BUS STRUCTURES fcUT THEY WILL BE DEALT *ITH 
AS WE ENCOUNTER THEM IH THIS TKXT. 
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■ASSEMBLIES RELATED TO H7104 
POWER SYSTEM AS CONFIGURED 
FOR OPERATION WITH THE VAX-1 1/750 
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117104 Power System Block Diagram 
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000000 

MFFFF 
0*0000 
07FFFF 
080000 
OBFFFF 
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FFFFF 
100000 
t3FFFF 
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17FFFF 
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1FFFFF 
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10 KB WRITEABLE CONTROL STORE 



MEMORY CONFIGURATION REG. A 



MEMORY CONFIGURATION REG. B 



MEMORY CONFIGURATION REG. C 



BOOTSTRAP ROM PROGRAM 



MASSBUS ADAPTOR INT. REGISTERS 



■ 1 ARRAY BOARD l»\^7,5 $ 
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MASSBUS ADAPTOR EXT. REGISTERS 



MASSBUS AOAPTOR MAP REGISTERS 



MASSBUS ADAPTOR 1 INT. REGISTERS 



MASSBUS AOAPTOR 1 EXT. REGISTERS 



MASSBUS AOAPTOR 1 MAP REGISTERS 



MASSBUS ADAPTOR 2 INT. REGISTERS 



MASSBUS ADAPTOR 2 EXT. REGISTERS 
MASSBUS AOAPTOR 2 MAP REGISTERS 
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UNIBUS OATA PATH CONTROL & STATUS 



UNIBUS MAP REGISTERS 



2ND UNIBUS DATA PATH CONT. STA 
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VAX-11/750 Physical Memory Organization 



VMS -SHUTDOWN PROCEDURE 

TO BRING THE VAX/VMS OPERATING SYSTEM DOWN* ONE MUST 
HAVE THE PROPER PRIVILEGES. THESE CAN BE HAD BY LOGGING INTO THE 
SYSTEM MANAGERS ACCOUNT. THE NORMAL FIELD SERVICE ACCOUNT MAY 
NOT HAVE THE PRIVILEGES TO BRING THE SYSTEM DOWN. 

SO LOGOUT FROM THE ACCOUNT YOU ARE IN> IF YOUR IN.. AND LOG INTO 
THE SYSTEM MANAGERS ACCOUNT AS SHOWN BELOW (UNDERLINED). 

(OF COURSE IN THE FIELD YOU PROBABLY WILL NOT HAVE THE PASSWORD) 

username: SYSTEM 



PASSWORD; MANAGER 



NOTE THE PASSWORD IS NOT DISPLAYED. 

AFTER YOU HAVE THE •*' PROMPT!- THEN TYPE THE UNDERLINED RESPONSES. 

Welcome to VAX/VMS Version VX.X 
* @SYS*SYSTEM: SHUTDOWN OR * eCSYSEXElSHUTDOWN 



Sastem shutdown command procedure. 
23-MAR-19S0 09:35:23 
How many minutes until shutdown?: 10 (or whatever) 

ReasonTJ PM (or <CR> if no message is desired) 

Do you W3nt to spin down the disks?: YES (or <CR> if not) 

Expected uptime? (<CR> if not known): 

Enable automatic reboot?: 

YOU HAVE NOW STARTED THE SHUTDOWN PROCEDURE. YOU HAVE GIVEN IT 
TEN MINUTES TO DO THIS* ALSO GIVEN THE REASON AS SYSTEM PM- AND 
TOLD IT THAT YOU WANTED TO SPIN DOWN THE USER PACKS (NOT THE 
SYSTEM PACK>. THE SYSTEM WILL SEND OUT A WARNING AT PREDETERMINED 
TIMES. IT WILL STOP ALL QUEUES. LOG EVERYONE OUT AND FINALLY 
COME UP WITH THE FOLLOWING MESSAGE: 

SYSTEM SHUTDOWN COMPLETE - USE CONSOLE TO HALT SYSTEM 

NOW YOU CAN TYPE A CONTROL "P" TO GET BACK TO 
CONSOLE COMMAND LANGUAGE MODE WITH i HE PROMPT " > > > B . 
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L0001 FPA 
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tF750 

The Floating Point Accelerator (fr'PA) - 

An optional hich-speed processor extention 

to the Vax-ll/750 CPU. FF750. 

A. Purpose: 

1. To increase the speed at which the 
Vax-ll/750 can execute certain 
floating point instructions. 

a. Single-precision floating 

b. Double-precision floating 

c. Extended Modulus (L«OD) 

d. Polynomial CFOLY) 

2. To enhance the execution of integer 
multiply instructions • 

3. It will not accelerate execution of 
grand (G) or huge CH) floating 
instructions. 

b. Characteristics: 

1. Extended-hex Module 

2. 28 gate arrays 

3. 64-bit fraction data path 

4. Wo internal diagnostics 

5. 80-oit micro-word 

b. Operates independently of the CPU 

a. Uses CPU data cache for data fetch 

b. Uses the CPU Instruction buffer for 
instruction fetch 

c. while FPA is executing, the CPU can; 

1) calculate irerr.ory addresses 

2) Fetch data 

J) preDare to trensr.it cata 
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4) store FPA results 

7. Can operate on numbers from .29 X 10 to 
1.7 X 10 

8. Can operate on signed integers from 2 to 
2 -1. 

C. Interfacing to the CPU. 

1. M-Bus 

2. W-Bus 

3. Miscellaneous 

a. Control store address lines from CCS. 

b. Exceptions/Interrupts to UBI. 

c. Clock signals from the DPM. 

d. Others, to and from all of the above. 



BOARD CONFIGURATIONS 
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THE MICROFICHE LISTINGS FOR ECKAB.EXE AND tCKAC.LXE 
GIVE BOA*D LAYOUTS AND LOCATIONS OF EACH GATE ARRAY. 



(TOP) 

THE FPA MODULE #L000l 



I FCC I I FOA | | FEX I I FEX | 



0> LED CFPA ENABLED) 



1 FFA I I rFA I 1 FIO 1 


1 FFA | I FCS I I FID | 




1 CLA I | FCS | 1 F*R 1 




» FFA ! 1 FCS 1 1 FMR | 




I FFA I I FIO 1 1 FIO 1 


1 FFA I | FIO I | FIT | 


1 FFA I 1 CLA | 1 FIO 1 




I FFA 1 I FIO | | FIO I 



I — 



I—*! 
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FPA I/O CPU SIGNAL INTERFACE 



FP750 INSTALLATION PROCEDURE 
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*** CAUTION *** 

THE LOOOl MODULE, AS ALL 11/750 MODULES, 
CONTAINS ELECTROSTATIC DISCHARGE SENSTIVE DEVICES (ESDS) . 
THE USE OF THE VELOSTAT KIT IS ESSENTIAL 
TO PREVENT DAMAGE fcHICH MAY NOT 
BECOME IMMEDIATELY APPARENT. 
(VELOSTAT KIT NUMBER A2-V0299-10) 



1) Run system shutdown or the equivalent (9SYS$SYSTEK:SHUTDOWN) 

2) Verify that the hardware revision level is Rev 3 or higher r 
and microcode revision level is equal to or greater that 94 
decimal Cstep 4). 

3) The FP750 will only worlc correctly in 11/750 systems that 
contains minimum CPU Microcode revision 94. To verify revision level 
of the 11/750 system examine the System IDENTIFICATION Register 
(SID). 

4) Place the keyswitch to the LOCAL position, HALT system 
(*P) and type the following: 

>>>E/I 3E 

(printout) I 0000003E 02005EXX 

I i 



Ucode Rev 94 
(HEX 5E) 



Hardware Rev 



XX = 03 L0011 controller/old backplane 

XX s 30 LOOil controller/old bacKplane/SID switch 

XX = 38 L0016 controller/new bacJcplane/SID switch 

•OTE: VAX7S0-R-003 FCO (REV 94 Micro code) is a prerequisite before 
the installation of a FP750 option. This FCO consists of rework 
to the L0004 UBI -nodule and replacement of the L0005 CCS module, 
this will orinq both modules (CCS and UBI) to REV "H" . 

This FCO can be ordered using FQ-01128-01 number. 
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*** 03 N'OT INSTALL THE LO0O1 MODULE WITHOUT PROPER MICROCODE LEVEL *** 

5) Place tne frontpanel Action on Power Switch to the HALT 
position, and remove power from the system. 

6) Unpack the VeloStat tool from its container, ooen oacicaqe, 
and attach the 15' pot ground cord to the VeloStat snap fastener, 
which attached to the wrist strap. Attach the end with the alligator 
clip to a reliable electrical ground on the 11/750 system. 

7) Install the L0001 FPA module in slot #1 of the CMi backplane. 
If the RDM or DM 10006 module is not already resident in the 
CPU, install it in slot #6, move the console and TU58 cables 
from the left side to the right side of slot «6 on the processor 
backplane (looking at the back of the processer). 

8) Reapply primary power by turning the tceyswitcn to local 
position, on the console panel. The system will come up in 
tne HALT state, with the console prompt >>>. 

9) Test tne FPA's ON/OFF (enable/disable) capability by using the 
following console commands: 



»> D/I 29 
>>> E/I 23 

(print out) 00000026 00000000 

Depositing to IPR# 28 disables FPA (GREEN LED will not be lit) 

>>> D/I 28 8000 
>>> E/I 29 

(print out) 00000028 00000001 
DeDositing 8000 to IPR* 28 enables FPA (GREEN LED will be lit) 
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M3T£: FP750 uses the Accelerator Status/Control register IPR #28 

The following diagram describes the bit position of the 
Accelerator Control/Status Peglster (ACCS) 



31 



24 23 



16 15 



8 7 



I X000X00 00 0000000X00000000000 O00X 1 



I I 

Error ---* I 
Reserved Ooerand * 
Enable Accelerator 
Accelerator Type -« 



Sit <15> - FPA Enable (WO) 



Note: 



Bit <7:0> - Accelerator Type 

s Mo accelerator Cor disabled FPA) 

1 = enabled FPA 
2-255 s reserved 

ACCS <15> always reads as 0. In order to determine if an 
11/750 has an FPA you must first write a 1 to ACCS <15> 
then read ACCS <0>. If it reads there is no FPA present, 
if it reads back as an l there is an FPA and it is now 
Enabled. 



gnostic Acceptance 

nn«Hnn«ifi>iMiitinHHn«M 



The VAX Architectural and Floating Point Instruction 
Exercisers are used to verify the integrity of the FP750 option. 
These instruction exercisers will run under the Diagnostic Suoervisor 
stand-alone or on-line, but to properly test the FP750 they should 
be run stand-alone. (In on-line mode, tney cannot disable and 
enable the FP750). The enhanced DPM micro diagnostic is used to 
verify the logic wnich interfaces the FP750 from the DPM module 
of the 11/750 processor. 

Version V07.2 or greater of the ECKAB DPM micro diagnostic win 
verify some of the CPU-FPA Interface logic. Verification of this 
interface logic, which is resident in the DPM module of the CPU 
and is not activated until the FPA Is enabled, Is tested under 
test D2-DC of this diagnostic. These test are listed below: 



D2 
D3 
D4 

D5 
D6 
D7 
D8 
D9 
DA 
OS 
DC 



The FPA Enable/Disable Function 
FPA Stall/wait Test 
*!BUS/waus Interface Test 
FPA Reserved Operand Trap Test 
FPA Trap Logic Test 
Condition Code Test (1 of 4) 
Condition Code Test (2 of 4) 
Condition Code Test (3 of 4) 
Condition Code Test (4 of 4) 
FPA Codv fo Condition Codes 
FPA CQDy of tfte FU Bit 
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10) Boot Diagnostic Suoervisor (ECSAA) and attach the processor. 

>>> B/10 [device] 

DS> ATT KA750 C«I KAO NO NO YES 1 

I CAccelator tyoe) 
% ™ C 1=FPA 0=no FPA) 

DS> SELect ALL 

DS> SET TRace 



11) Run EVKAB 

The ARCHITECTURAL instruction exerciser win run first with 
the FP750 disaoled (Green LED on the L0C01 Module win not be lit). 
When this first pass has completed successfully, another pass with 
the FP750 enabled will be performed. 

12) Run EVKAC 

The FLOATING POINT instruction exerciser liice EVKAB, win 
also run with the FP750 disabled on the first pass. Again after 
when successful completion, the FP750 is enabled and tested. 

If a failure occurs when runninq either EVKAB or EVKAC, run ECKAB 
(DP* micro diagnostic) to verify the integrity of the interface 
looic on the DPM nodule. If the failure is not detected wnen running 
ECKAB, replace tne L0001 module and rerun evkab, EVKAC, and ECKAB. 

13) Run ECKAB 

Run DPM micro diagnostic to verify the interface logic 

*P (go to console mode(nalt any macro 

program activity)) 

*D Cgo to RDM console control mode) 

RD*> Cget RDM Prompt? install TU58 tape) 

RD«> TE (start test) 

14) Error Free Passes of EVKAB, EVKAC and ECKAS indicate verification 
is complete (diagnostic runtime is about 45 minutes). 

15) If RDM is to be removed, power down system, remove L0006 module, 
replace Console and TU58 cables to their original positions. 

16) Dls-connect the VelaStat tool and repack it in the Kit container, 

17) Power up system. 

185 Pootstrap customer's operating software. 
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L0002 DPM 
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SLOT 2). THE DATA PATHS f ODiJLE (DP«) *L0002 

IT HOUSES THE GEKE^AL PURPOSE RFGISTERS (GPd'S), IriTFRiAL 
PRIVILEGED REGISTERS (IPR'S), *TEMP AND RTEMP MICRCCGDf-D 
REGISTERS, ARITHMETIC LOGIC UNIT (ALU), ROTATQP LOGIC, 
Q AMD D REGISTERS, P AtfO 3 LATCHES, SYSTS* CLOCKS, 
MICKOSEGUE^CER, IR DECODE ROMS. 

THE DP*! IS CONNECTED TO THE W BUS AND M -JUS. 

(THE MICROSEQUENCER IS CONNECTED TO THE CCS OF COURSE) 

NOTE: THERE IS NQ PARITY CHECKING AT ALL ON THE D°M 40DULJE 

OTHER THAN CONTROL STORE MICROCODE PARITY WHICH IS LATCHED 
ON THE MIC, UBI, DPM, AMD CCS MODULES AND CHECKED ON Ibl DP.*!, 

THE MICRODIAGNOSTIC ECKAB.FXE TAPE #1 WILL TEST THE CPJ-. 

GATEARRAYS: ALP, ALK ,CCC,CLA ,IRD ,*Sa,PH3, SAC,SPA,SRK,SRM ,TOX 

GATE-ARRAY -AGIC BOOK PICTURE SYMBL'LOGY 

X:X = COMPLETE RA*GE OF BITS CONTAINED IN EACH CHIP 
N = NOT APPLICABLE IN THIS CHIP 
<> a BI-DIRECTIONAL (MAJOR BUS) 

O s INVERTED 
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(TOP) 

THE DPH MODULE «b0002 



PIN5>>>> 



| PHB 1 I »SG 1 




1 CCC 1 1 SAC 1 




I SPA 1 1 SRK I I IKD 1 




I TOK | I CLA | I ALK 1 




I ALP1 1 1 AL.P5 1 




1 ALP2 1 1 ALP6 I 




1 ALP3 1 1 ALP7 1 


■ 


1 ALP4 1 f ALPP | 


1 SRM1 | 1 SRM2 1 1 SHM3 1 1 SR"4 1 



I — I 

I"! 



I — I 
I — i 



I" 
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DATA PATH 




Data Path Block Diagram 
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ALP: ARITHMETIC LOGIC PROCESSOP ( ALU) 

CONTAINS LOGIC TO PERFORM 1094 ARITHMETIC »'*■"> LOGICAL 
FUNCTIONS. ALSO CONTAINS A "SECGND uEVEL M 3HIFTER FOR LSE 
WITH THE SUPER ROTATOR MULTIPLEXER. CSEt SRK .VJD SRM CHIPS) 



3 CHIPS: 



PART NUMBER 
19-14632 



CHIP 

ALP I 

ALP 

ALP 

ALP 

ALP 

ALP 

ALP 

ALP 



BIT SLICE 
<3-0> 

<7-4> 

<ll-3> 

<1S-12> 

<19-16> 

<23-20> 

<27-24> 

<31-29> 



8EST DIAGNOSTICS: OPM MICRO'S ECKAS.EXS 



MODULE: DPM 



GATE ARRAY: ALP (1 THROUGH 8) 



BUS DEFINITIONS: SB = 



R5 = 



MB 
wB 



S3US (SUPER ROTATOR BUS INTERNAL TO DPM ONLY) 

USED TO TRANSFER INTERNAL RUTATOR DATA BETHEL* 

FIRST AMD SECOND LEVEL SHIFTEHS. 

RBUS (ROTATOR BUS INTERNAL TU OPM ONLY) 

USED TO TRANSFER DATA FROM SCRATCH PAD REGISTERS 

(EXCLUDING MTEMPS) TO ALU. 

MBUS (MEMORY BUS. SEE MAJOR BUS DEFINITIONS i-AGE) 

WBUS (WRITE BUS. SEE MAJOR BUS DEFINITIONS PAGE) 



TERM DEFINITIONS: J<MUX2 = W BUS MULTIPLEXER EQUAL TO ZERO 



SB (2, 6, 10, 14, 18, 22, 26, 30). 

(0,3,7,11,15,19,23,27). 

SB (1,5,9,13,17,21,25,29). 

QD CLK. 

GENERATE CARRY (G X:X). 

ALUC(0,3,7,11,15,19,23,27). 

V (N,7,N,15,N,N,»1,31). 

A (3,7,11,15,19,23,27). 

PROPAGATE CARRY (P X:X). 

W6(3, 7, 11,15,19,23,27,31). 

aB (1,5,9,13,17,21,25,29), 

VGA, 

VCC 

v»B(2, 6, 10, 14, 19, 22, 26, 30) 

*6 (0,4,9,12,16,20,24,29) 

A (0,3,7,11,15,19,23,27) 

ALPCTL 2 (0PC2) 

ALK OP 4 (CPC4) 

ALK OP 5 (0PC5) 

ALPCTL 3 (CPC3) 

WMUXZ 5(0,0,1,1,2,2,3,3) 

ALK OP 6 (0PC6) 

ALK OP CCPCO) 

ALK OP 1 (OPCl) 



ALP 

..2.0 1 o 
-.3—1 
—4-0 I 
—5.0 1 
..6.0 I 
—7.. I 
..8.0 t 
—9-o I 
.100! 
-HOI 
.12-. I 
.13.. I 
-1401 
-150 1 
.16.01 
-17.- I 

-13 I 

-19 J 

-20 t 

-21—1 
-22—1 

-23 I 

-24—1 () 



•—0-49. 
10.47. 

I 46. 

1—45. 
10.44. 
i— 43. 
1—42. 
1—41. 
10-40. 
10-39. 
1—38. 
10-37. 
10.35. 
1—35. 
10-34, 

lo-33, 
10.32 
10-31 
lo-30 
1—29 
10-2!? 
1—27 

I 26 

10-25 



T U IS SHi TO .-J ARCS s'PT.ERS Of: P 



N,w,£XT-DATA,EXT.DATA,EXl.DATA 

EXT.DAT A , 5XT.0AT A , EXT-0 AT A 

SHF 1 

SB (6,10,14,19,22,26,30,34) 

SB (3,7,11,15,19,23,27,31) 

SriF 

SB (5,9,13,17,21,25,29,33) 

SB (4,8,12,16,20,24,28,32) 

SB (0,4,8,12,16,20,24,28) 

(3,7,11,15,19,23,27,31) 

,R8 (3,7,11,15,19,23,27,31) 

.GROUND 

.RB (2,6, 10, 14, 13, 22, 26,30) 

.RB (1,5,9,13,17,21,25,29) 

.GROUND 

.DP PHASE 

(0,4, 8, 12, IS, 20, 24, 2d) 
(2,6,10,14,13,22,26,30) 
(3,7,11,15,1^,23,27,31) 
(0,4,4,12,16,20,24,28) 
.ALPCTL 9 (0PC9) 
..•'6 (1,5,9,13,17,21,25,29) 
-ALPCTL 7 n°CT> 
-ALPCTL 3 C3PC?) 
_-t-3V.vi.J-i , +3 J^n A , X ( * : 1 5 ) &N , 
X(8:l5)E'I,OSIZEl,DSIZEl , CSIZ^l 
USIZE1 
'JAkD 



.MB 

.:*b 

.KB 
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*LK; 



ARITHMETIC LOGIC CONTROL 



CONTROLS THE HLP FUNCTION'S BY JECODI'JG <ICROCQCt 
INPUTS AND GENERATING THE CONTROL SIG«*LS. 

PART NUMBER 19-14689 

BEST DIAGNOSTICS: DP* MICRO'S ECKA8.EXE 

MODULE: DPH GATE ARRAY: ALK 

TERM DEFINITIONS: CSIO) a Si-ilFT IN/OUT 



AUK 



a (sio) 


7. 


..l.O 


ALU SIO 


0. 


..2.0 


ALU SIO 31—3.0 


ALPCTL 


0. 


— 4— 


ALPCTL 


1. 


..5.. 


ALPCTL 


6. 


—6— 


ROT 


3. 


—7— 


ROT 


4. 


..8.. 


ROT 


2. 


a.9.. 


DOUBLE ENABLE. 


.10— 


PSLC. 


.11 — 


VGA. 


.12— 


VCC. 


.13— 


ALK OP 


6. 


.14— 


ROT 


0. 


.15— 


ALK OP 


5. 


.16.. 


ROT 


1. 


.17.. 


QD CLK. 


.18.0 


ROT 


5. 


.19— 


ALPCTL 


7. 


.20— 


CARRY OUT (COUT). 


.21-0 


ALPCTL 


9. 


.22— 


ALK OP 


4. 


.23— 


ALK OP 


1. 


.24 




.Q (SIO) 

„*8 31 

.WB 30 

.Q (SIO) 15 

.0 (SIO) 31 

.ALPCTL 

.ALK OP 

.C 31 

.ALPCTL 

.flCD 

.GROUND 

.ALPCTL 

.ALPCTL 

.GROUND 

.ALPCTL 3 

.LONG LITERAL 

.SPW 1 

.D SIZE 

.SPW 

.SPW8 ENABLE 

.SPWL EMA3LE 

.SPW* ENABLE 

.D SIZE 1 

.(BYTE) X(3:15)EN 



9 





5 
2 



(BYTE) 

(LGNbWORL) 
(WORD) 



THIS SIDE TOWARDS FINGERS 0« BOARD 
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CCC: CONDIIIOM CODE CHIP 

CQ.1TAZM5 PSL(PSW) BITS <C, V, Z ,N , IV, F J ,OV> 

CONTROLS THE SETTING Ofr ALL CONDITION CODES FOR VAX 
NATIVE AND CO«PATABILITY *OOE INSTRUCTIONS AT THE 
REQUEST OF THE MICROCODE. 
WORKS IN CONJUNCTION WITH THE ALU. 

PART NUMBER: 19-14684 

BEST DIAGNOSTICS: DPM MICRO'S ECKAB.EXE 

MIC MICRO'S ECKAC.EXE 

MODULE: DPM GATE ARRAY: CCC 

TERM DEFINITIONS: CCBR = CONDITION CODE oRANCli 

CCC 
D SIZE 0— 1-.— — — — 0-49-FPA PRESENT 

D SIZE 1—2—1 O I047.WB 15 

WMUX Z 80 (BYTE) 3—1 I— 46.ALUV 31 

IR 6 4 I I 45.ALUV 7 

IR 4—5—1 I— 44-ALUV 15 

IR 7 6 I I 43-WMUX Z 31 C3YTE) 

IR 5—7 I 10-42-ALUC 31 

IR 3—8—1 I0.41.ALUC 10 

IR 2 9—1 IO-40-ALUC 07 

IR 1-10—1 I039.KB 31 

IR 0-11— I I— 38-GROUND 

VGA-12— I I— J7-WMUX Z °L3 (3YTE) 

VCC-13— I K>36_*B 7 

FPA Z-14-0 1 I 35.GROUND 

ARITHMETIC TRAP-15.0 1 I034.W8 5 

FPA V-16-ol I — 33-CCBR 1 

PSLC-17— I I032-W3 6 

CCBR 0-13 I I 31-WMUX Z 32 C3YTE) 

PROC I'4IT-19.ol IO30.WB 4 

BUFF B CLK.20 I I — 29-CC CTRL 3 

*3 0.21OI I— 28-CC CTRL I 

WB 3-22<>l I— 27-CC CTRL 2 

WB 1.2301 I— 26-CC CTRL 

*8 2-240-1 () I— 25-D CLK EN 

THIS SIDE TOWARDS FINGEP3 ON 53ARD 



CLA: 
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CARRY LOOK *>iEAD 



LOOKS AT \UP CHIPS (P A.JD Q SIGNALS)TO GEM-RATE ANO/CR 
PROPAGATE CARRIES, AS WELL AS DEALING *ITi THE STATE Cf 
THE MOST SXGrilFICAriT BITS OF EACri iiATA TYPE TO AIu THE 
CCC CHIP WITH DETERMINATION OF POSITIVE OR NEGATIVE 
CHARACTERISTICS. 

PART NUMBER: 19-14686 

BEST DIAGNOSTICS: OPM MICRO'S ECKAB.EXE 

MODULE: DP,* GATE ARRAY: CLA 

TERM DEFINITIONS: BCD s BI.'JARY CODED DECIMAL 

ALUC s ALU CARRY BITS 



CLA 



G 


(12:15) 1-0- 


.... ... ..48.QD CLK 




HOrf BCD— 2— 


1 1 47.L0NG LIT 


ALUC 


23 (C6)— 3-0 


I-.46-+3V NOM 


P 


(12:15) 4.0 


! IO-45-LITREG CLK 


G 


(04:07)-_5-O 


I0.44.G (31:29) 


ALUC 


(CO) 6-0 


I0-43-P (23:20) 




« 7.. 


lo.42.SCD FROM ALX 




■1 8 


I0.41.P (19:16) 




*— 9— 


IO-40.ALUC 07 (C2) 


ALUC 


31 -10.0 


IO-39-P (31:23) 


G 


(03:00)-ll.o 


IO.33.GR01NJ 




VGA.12-0 


IO.37.ALUC 15 (C4) 




VCC-13.0 


I0.36.G (11:08) 


G 


(31:28). 14.0 


IO-35-GROU'JO 


ALUC 


31 -15.0 


lo-34-G (19:16) 


G 


(23:20). 16.0 


IO-33-P (03:00) 


G 


(15:12)_17-0 


lo-32-P (27:24) 


P 


(ll:08)-i8.o 


I0.31.G (07:04) 


G 


(27:24)-19-o 


I0-30.P (07:04) 


ALUC 


27 (C7)_20-o 


10-29-G (03:00) 


G 


(ll:08)_21.o 


I0.28.G (23:20) 


6 


(27:24)_22.o 


|o.27.CARtfY H FRO* 


ALUC 


19 CC5)-23-o 


lo-2b-ALUC 03 (CI) 


G 


(19:i6).24_o 

THIS SIDE TC 


() lo.25.ALUC 11 (C3) 




}rfAROS FIMGERS ON 60ARD 



ALK 
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iho: 



INSTRUCTION REGISTER DECODE CHIP 

RECEIVES INSTRUCTION STREAM OATA FRU-'i THE EXECUTION fiUFfc EPS , 
HELPS DECODE THE OP CODE A*C 1st OPERAND SPECIFIER, A.\C ASSISTS 
THE IRD1 DECODE ROMS IM GENERATING THE PROVES 4ICPOCCOL ADDRESS 
FOR EACH INSTRUCTION AMD ADDPESSIrtu MODE. 0? CODES ARE LATCHED 
IH IRD UNTIL IIEXT IRD1 TIME. 



<— CSAD (9 : 3 ) ———«—— 
<~ CSADC10:0) — IRDX ROM 



•IRD1 ROM 



l<« 



■XB DECODE BUS— 



<-CSADC3:0) — I OSR I IR 

IRD CHIP 
PART NUMBER: 19-14696 
BEST DIAGNOSTICS: DPM MICRO'S KCKAB.EXE 



EXECUTION 
BUFFERS Oh 
4IC BODULE 
C*DR) CHIPS 
<— < XB 
<«< Xfa 1 



MODULE: DPM 



GATE ARRAY: IRD 



IRD 



XBUF 00 

XBUF 04. 

XBUF 01. 

XBUF 10. 

CIRD ROM)IR 01. 

CIRD ROM)IR 06. 

CIRD R0M)IR 07. 

XBUF 02. 

CIRD ROMJIR 05, 

CIRD ROMJIR 02! 

XBUF 09, 

VGA, 

VCC, 

CIRD ROr*)IR 04, 

CREGISTER *OD£)DST RMOOE, 

CUKPATA8ILITY MODEJPSL CM 

XBUF 05 
LOAD OSK A 
XBUF 15 
XBUF 12 
TSIZE 
XBUF 13 
LOAD IR 
X3UF 07 



DISP 




• CIRD ROM)IR 
.XBUF It 
.XBUF 9 
.WCTRL 2 
.OISP ISIZE 
.XBUF 3 
.XBUF 06 
.IPD RNUM 2 
.IRD RtfUM 1 
.CIRD R0 4)IR 
.GROUND 
.IRD RMUM 
.IRD RNUM 3 
.GROUSiO 
.IRD ACTL ') 
.XBUF 14 
.8UF \ CLK 
.IRD ADD CTL 
.IRD COMTROL 
.CSAD 03 
.CSAD 00 
.REGISTER 
.CSAD 01 
.CSAD 02 



00 



I 



03 



<0D! 



THIS SIDE TOwAlDS FI.4GEPS ON 30AR0 



mS'j: 



MICRO SEQUENCER 
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SEQUENCES THE MICROCODE, FOR.tS uu* ft BITS If' CtlMTRGL STi.KF 
ADDRESS, CONNECTED TO THE MICtfo STACK AWD J£Xr FIELD LMCHFS. 

PART NUMBER: ly-14695 

BEST DIAGNOSTICS: OPM 4ICRCS ECKA8.EXE 

MODULE: DPM GATE ARRAY: MSQ 



LIT 1 

LOAD QSR A 

BUT CTRL CODE A 

i5UT 2 

BUT 

BUT 1 

LIT 

FPA *AIT 

USTK AODR 3 

USTK ADOR 1 

USTK ADDR 2 

VGA 

7CC 

USTK ADDR 

IRD CTR 

IRD CTR 

STK 



MSQ 



.CSAD 
CSAD 



STK 
NXT 
(ADC) 
(A JC) 
STK 2 
fUT 2 
NXT 




48.DISABLE HI *EXT 

47.BUF 6 CLK 

46-DO SERVICE 

45.MSE0 IMIT C'JEGATIOM Cf UCLO) 

44_tiUF M CLK 

43-STK 5 

42-0SIN (FROM OS ROM IMh) 

41-ZERO HI NEXT 

4Q.MICR0 ADDRESS INHIBIT 

39.ENABLE IRD RQ 4 H 

38-GRCUIjD 

37,U5TK OUTPUT ENABLE 

36.JSR 

35.GR0U.N0 

34-CSAO 5 (AOC) 

33-NXT 5 

32-«XT 4 

31-CSAO 4 UDC) 

30.STK 3 

29.STK 4 

23-NXT 3 

27.CS\D 3 CAOC) 

26.EWABLE *ICRO VECTCP 

25.CSA0 2 (ADC) 



THIS SIDE TOWARDS FINGERS 0:4 BOARD 
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THERE ARE FIVE WAYS OF SZQbEHClvQ THE MICRJCOOE: 



1). STRAIGHT THROUGH NEXT FIELD ADDRESSING (MO ^ODIFlCAlIOtfS) 

2). SRANCXtiJG ON BUT CO'iDITIOUii IN HaRQ*ARS 

3). PERFORMING MICRO VECTOR OPERATIONS 

4)." JUMPS TO A*D PSTU1WS FROM MICRO SUBROUTINES 

5). INSTRUCTIOW DECODE 



MSQ 



\| 

:SAD(5:0) 

,Q* NEXT FIELD * 

/| | 

I I 
►- + I I 

II II 

I K-USTK— ■>!<-' 
• I i 

► -- — - + I 

aCROSEQ IN1T— >l 

I 
... ......\| 

4UT FIELD I 
............ —/j 

I 
JSR SIT— — — >l 

I 
I 
I 



I 



•> NEXT 

FIELD 
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l*. 

I 

C — 

R — 

B II 

I — - 

T 

V S — - 

E 12 

C -— 

13 

R 



I I 

I I 

)0 — + I 

I 
I 

)£....+ 



)0- 



)0« 



— — ZFRO HI i«IEXT--> 



... \ 

TO CCS 
MODULE 



1ICRO VECTOR CODES 



1 

1 


X 


<• 


— SAC 
>ACK0 


CHIP 
TRAPS 


1 

2 

1 
J 

1 


X 
X 


<— SA-C AMD 

UlR CHIPS 
MICRO TRAPS 
<— UTR A*D 

INT CHIPS 

INTLRUPTS 


MSQ 


CHIP 





PHB: 



30 



PRACTICALLY HALF SUTS 



CONTAINS PSL BITS <CM, TF ,FPD>, STEP COUNTS", STATUS fLAGS, 
AND ABOUT HALF THE LOGIC TO PERFORM C3UT) BRANCH Aft MICFC- 
TCST MICRO-ORDERS. 

PART NUMBER: 19-14703 

BEST DIAGNOSTICS: DPM MICRO'S ECKAB.EXE 

MODULE: DPM GATE ARRAY: PHB 

TERM DEFINITIONS: PUB GOOD SAM = GOOD SAMARITAw BUS 





PHB 






D CLK ENABLE H-_.l_.o-- - — • 


— — 0-46.CSAD 1 




CSAD 2-0 ! 





1— 47-J-ISC CTL 





Wfl 00 3<>l 




I0.46.LQAD IR 




*i 4 I 




IO-45-BUF H CLK 


PSL FPD..5— 1 




1— 44-PHB GOOD 


SAM 1 


WB 03..6OI 




I043.M& U4 




IMTERUPT— 7 1 




1— 42-PHB G01D 


SAX 2 


CSAD 3 8-OI 




1 41 -PHB GOOD 


SAM 


CSAD 2—9-0 1 




IO40-WB 27 




DO SERVICE-10-O! 




l<>39-*3 31 




wa 01-ilOl 




1— 33-GROUmD 




VGA-12— 1 




1— 37-PSL TP 




VCC-13— I 




IOS6.HB 30 




WB 02-140 I 




1— 35-GKQUND 




DISABLE CSAD.15— j 




1 — 34-PSL CM (C3MPATASILITY 


BUT 0-16 1 " 




l0.33.CSAD 04 




BUT 1-17 1 




1 — 32-IRD LOAD 


SNUM 


LONG LITERAL-16-Ol 




i 31.IR0 ADOR 


CTL 


BUT 4„19 I 




I0.30.LOAD OSR 


A 


BUT 5-20 1 




l_-.29.IHU AUOR 


CTL 


BUT 2.21 I 




1 29.:1ISC CTL 


i 


BUT 3-22 1 




I— 27-KISC CTL 


1 


WB 05-230 i 




I 26-MISC CTL 


4 


CSAD 5-24-0 1 


() 


I — 25-i«I3C CTL 


2 


THIS SIDE TOWARDS 


FINGERS On BOARD 


' 



MODE) 



SERVICE ARBITRATION AND CLOCKS 3 1 



CONTAINS THE IRD COUNTER (WHICH IS USED PRIMARILY TO TRACK THE 
NUMBER OF BYTES OF ISTREAM DATA THAT HAS BEEN EXECUTED) t 
SERVICE ARBITRATION REFERS TO THE PRIORITIZING OF TRAPS AND 
MICROTRAPS* AND FINALLY THE SAC CHIP CREATES ALL SYSTEM 
CLOCKS. ( BASE rBrQDrMr PHASE) FROM THE OSCILLATOR INPUT (B27-B23 
ON BACKPLANE)? SAC ALSO HAS CONNECTIONS TO THE RDM MODULE TO 
HANDLE CLOCKING CONTROL AND DISABLES THE CCS BOARD FROM DRIVING 
THE MICRO ADDRESSES DURING MICRO DIAGNOSTIC EXECUTION, 
THE SAC CHIP ALSO MONITORS THE FIRST CS PARITY ERROR (DETECTED 
BY THE ACV CHIP ON THE MIC MODULE).. LOOKING FOR ANOTHER ONE 
BEFORE THE FIRST IS DONE WITH IT'S MICRO-TRAP (IN WHICH CASE 
IT WILL IMMEDIATELY HALT THE CLOCK. 

BASE CLOCK = 160 NS 6.25 MHZ RUNS CONSTANTLY 

B CLOCK = 160 NS 6.25 MHZ BASIC SYNCHRONIZED CLOCK 

USED THROUGHOUT THE CPU AND CMI. 

M CLOCK - 320 NS CAN BE EXTENDED WITH THE CLKX BIT OF 
MICROCODE TO 480 NS THIS CLOCK IS THE MAIN 
MICROSEQUENCER CLOCK USED TO STROBE MICROCODE FROM 
CCS 

PHASE CLOCK= SPLITS THE M CLOCK INTO TWO HALFS. PHASE IS HIGH 
DURING THE FIRST 160 NS DURING WHICH TIME ALL 
READS OCCUR* THE PHASE IS LOW DURING THE SECOND 
160 NS WHEN ALL WRITES OCCUR. THE PHASE CLOCK 
IS ALSO EXTENDED WITH THE CLKX BIT. 

QD CLOCK = FOLLOWS M CLOCK. IT IS USED TO CLOCK THE 

Q (QUOTIENT) AND D (DIVIDEND) REGISTERS INTERNAL 
TO THE ALU SECTION OF THE DPM MODULE. 



PART NUMBER: 19-14691 

BEST DIAGNOSTICS: ALL MICRO'S 



DPM MICRO'S 



module: DPM 



GATE ARRAY? SAC 



SAC 

CONSOLE HALT__l_o 

CPU OSC INU8.75 MHZ) — 2 — ! o 

N 3_o! 

PHASE — 4 — ! 

MEM STALI 5 — ! 

SETC 6 ! 

BASE CLOCK— 7— ! 

;RQ ADDR INHIBIT (FROM RDM) —8— 5 

CS PARITY ERROR— 9__! 

SL CM < COMPATIBILITY MODE) -10 — i 

HALT (STOPS B CLK)_ll_o! 

VGA_12__: 

VCC-13 — ! 

MICRO TRAP_14_q! 



JUT 



IRD CTR 


1_15 


BUT 


0_16 — 


BUT 


2_17__ 


BUT 


1_:L3 — 


TRL CODE 


A 1 *? 


Kl!j- M Q{ 


_K_20 


IRD CTR 


o _ :d 1 


T 1" ~| |" """ ""■ 


-. 




_1 _ ,v_ -t— — — 


ENCER IN! 


ET_23_o 



- 48-CLKX (CLOCK EXTEND) 

!__47_FP TRAP L 
!o_46_ARITHMETIC TRAP 
!o_45_FPA STALL 
!o_44_FPA WAIT 
!__43_TIMER SERVICE 
!o_42_CSAD 1 
lo-.41_.CSAD 
! o_40_CSAD 2 
!o_39_INTERUPT PENDING 

1 38-GRQUND 

!o_37_PSL TP H 
! o_36_L0AD OSR 
! __35_GR0UND 
!o_34_DC SERVICE 

! 33. ENABLE MICRO VECTOR 

i 32..D0UBLE ENABLE 

i 3I.QD CLK ENABLE 

ic„30_LATCH MICRO TRAP 



._2b._n 



■y TMHi: 
IHABL.E 



•i -• Vi ■ 



SPA: 
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SCRATCH PAL) ADDRESSING CHIP 



THE SPA CONTROLS THE ADDRESSING OF THE 54 SCRATCHPAD REGISTERS 
AND IT CONTROLS THE REGISTER BACKUP STACK (SACKS UP UP TC « 
GPR REGISTERS), COMTAUS LOGIC TO KEEP TRACK OF THE AU1C- 
INCREMENIING/DECREME*TI;4G GF THE SPR'S, DEVELOPS IT'S C^N 
STATUS BITS AND ENABLE SIGNALS FOR THE VARIOUS REGISTERS. 

PART NUMBER: 19-14690 

BEST DIAGNOSTICS: OPM MICRO'S ECKAb.EXE 

MODULE: DPM GATE ARRAY: SPA 

TERW DEFINITIONS: MSPA a MTEMP SCRATCHPAD ADDRESS 

RSPA = RIEMP SCRATCHPAD ADDRESS 
RNUM = REGISTER NUMBER BUS (FROM RNUM REGISTER ) 



IRD RNUM 1 

D SIZE 

IRD LOAD RNUM (LOAD REGISTER) 

D CLK ENABLE 

MSRC J 

BUF M CLK 

PHASE 

MSRC 2 

MSRC 1 

rtSRC 

MSRC 4 

VGA 

VCC 

RSPA 1 

MSPA 1 

-4SPA 2 

RSPA 2 

MCS TEMP (ENABLE) («SRC/=TMP) 

RSPA 
MSPA 
RSPA 3 
MSPA 3 
RSRC 2 



SPA 



SPV.M.24. 




3 
2 



.IRO RNUM 

.IRD RNUM 

.MB 02 

.*B 03 

.IRD RNU* 

.*B 00 

.HK 01 

.SPA SfO (STATUS) 

.SPA SV1 (STATUS) 

.0 SIZE 1 

.GROUN-D 

.instr fetch 

.rcs gpr (£ma3le)(ksrc/=gpr) 

.gpou;^ 

.RSRC 1 

.LITRSG ENABLE 

.RSRC 3 

.DSr k,O0E (DEST. IS r'EG. w 0DE) 

.RSRC 4 

.RSRC 5 

.LIT 

.RSRC 

.RCS IPR (EMABLEHRSRC/sIIrR) 

.RCS IMP (ENABLE) (RSPC/=1^-P) 
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REGISTERS FALL I?<iTQ TWO CATEGORIES RTS4PS V40 '.TE^PS. THE 
DEFINITION OF THES5 CATEGORIES IS AS FOLLOWS: 



+ - ------- -— + 

.-. — — — \ | m TENPS |— — — — > M 80S 

+——-———♦ 
W BUS 

, — ——— — / | r TEMPS I 

I (GPK'S) I— — > R 8US 

I (IPP'S) I 

I (RTEMP) | 



M TEMP'S s M BUS TEMPORARY REGISTERS USED BY THE MICROCODE FOR 
TEMPORARY STORAGE OF DATA. 
(CAN ONLY BE ACCESSED BY MICROCODE OR MICRO-MCNITOR) 

r TEMP'S s CONSIST'S OF ALL REGISTERS THAT FEED THE R BUS; 

R "JUS TEMPORARY REGISTERS (MICROCODE OR *ICRGMCNITOR) 
GPR'S 16 GENERAL PURPOSE REGISTERS 

IPR'S INTERNAL PRIVILEGED REGISTERS (TEMPORARY HOLDING 
POItfT FOR DATA DESTINED FOR ^EMSCR'S 

NOTE: RTEMP AND MTEMP 0-7 HRE DUAL PORTED TOGETHER. 
EX. WRITING RTEMP 5 ALSO WRITES *TEA? 5 
HEADS STILL ONLY AFFECT ONE OF THE* 



SRK: 



rtOTE 



SUPEr ROTATOR CONTROL 
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COMRQLS -SUPER ROTATOR *ULTXPLF XER oPERATD-IS. LOOKS AT KOT 
FIELD OF MICROCODE AMD TELLS THE SK?« CHIPS 4HAT TO CO. 
S AtfD P LATCHES (SIZE A«JC PGSITIQN) ARE CONTAINED IK THIS CHIP. 
THE SRK CHIP CONTROLS THE SR* CHIP FU&CTIOiS VIA A COMPLEX 
ARRAY OF SIGNALS CALLED PRI (PRIMARY), 3EC (SECONDARY), AND 
SHF (SHIFT). THESE SIGNALS AND MALFUNCTIONS OF THESE SIGMAL5 
CAN BE QUITE CONFUSING AND ARE BEST DIAGNOSED USING THE HCEO- 
DIAG.NOSTICS. 



PART NUMBER; 19-14688 

BEST DIAGNOSTICS: DP* MICRO'S ECKA3.EXE 
MODULE: DPH GATE ARRAY? SRK 



SRK 





ROT 0—2—1 


4-J.ROT 2 

IO-47-(PRIMARY-FUNCTI0N)PRI 1 




ROT 5—3 1 


1— 46-RCT 1 


(SECONDARY-FUNCTION) SEC 3—4.01 


Io_45-(SECQN04RY-FU*CTION)SEC 4 


DSIZE 5—1 


!0-M-(SECONDARY.FUMCTIO.N)SEC 5 


i 


3SIZE 1—5—1 


•O-43-(5EC0NDARY-FU^CTICN)SFC 2 


(PRIMARY-FUNCTION) PRI 0— 7.0 1 


lo-42-(SECQNDARY-FU:iCTlUN)SLC 


tMUXZ 


BYTE 1 3 1 


IO-41-(SEC0N0ARY-FUrtCTICN)SEC 1 




ROT 4—9 1 


iO-40-QD CLK 


viMUXZ 


9YTE 0-10 1 


lo.39.SHF 2CTQ SRM 1ST LEVEL SHIFT) 


SHF liTO ALP 2ND LEVEL 


SHIFT). H.ol 


1— 36-GROUNO 




VGA-12 1 


1— 37-SRK ST1 (STATUS) 




VCC-13— 1 


1— 36.SRK STO (STATUS) 


WMUXZ 


BYTE 3-14—1 


1— 35.GROUND 


"rfUXZ 


BYTE 2-15 1 


IO-34-SrfF 4(T0 SR* 1ST LEVEL SHIFT) 




"JB 05-160 1 


IO-33-SHF 3 (TO SRM 1ST LEVEL SHIFT) 




«a 02*1701 


IO-32-SHF OCTJ ALP 2?»D LEVEL SHIFT) 




WB 07-ld<>| 


1031-SB 04 




rfB 03-19OI 


IO30-S3 02 




wa oo-2o<> i 


I029.SB 03 


., 


*B 06-210 1 


I028-SB 01 




*3 04-220 1 


I027-S8 00 




S3 06-230 1 


1026-SB 07 




S3 05-24OI () 


|025_*B 01 
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SUPER ROTATOR MULTIPLEXER 



4 CHIPS PERFORM TK£ 64 FM-MCTIOMS UNDER SRK CONTROL. 

THESE CHIPS CONTAIN A "FIRST LEVEL" SHIFTER rfHICH IS 

CAPABLE OF TAKING A 64 BIT INPUT FRQH Art if COPSIMAHGAi 

OF THE R 3US, M BUS, OR SHORT LITERAL FIELO OF 4ICRQC0X-L, 

AND SHIFTING AwY MULTIPLE OF FOUR BITS UI3BLE). THE. 35 PIT 

OUTPUT FHJM THE SHIFTER IS PLACED ON THE SUPER 3LS (S BUS) 

AtfD SENT TO THE ALU SECTION OF THE DPM MODULE WHEPE IF DESIRED 

IT CAN BE ROTATED FRO" TO 3 fcORE BITS INSIDE A SECONt LEVEL 

SHIFTER (COMPLETE WITH BIT BUCKET) INTERNAL TO THE ALP CHIP'S. 

THE OUTPUT OF THIS SECOND LEVEL SHIFTER IS ONCE AGAI& 32 BITS. 



CHIP 
SR* 1 
SR4 2 
SRM 3 

SR* 4 



BITS 

0,4,8,12,16,20,24,23,32 

1,5,9,13,17,21,25.29,33 

2,6,10,14,13,22,26,30,34 

3,7,11,15,19,23,27,31 



PART NUMBER: 19-14687 

BEST DIAGNOSTICS: DPM MICRO'S ECKAB.EXE 
MODULE: OPM GATS ARRAY: SRM (1 THROUGH 4) 



RSRC S,SEC 0,SEC 
RSP.C 



SRM 

SHF 2 1.0— 

SHF 4 2.0| O 

SHF 3 3-0 1 

0,SEC 0—4.. I 

1,2,3,4—5 I 

SEC 4—6-0 1 

SEC 3 7-0 i 

PRI I— 9-0 J 

CC 0,CC 1,ISTRM,RSRC 9 I 

+ 3V «0rt,GRND,G*HD,GRND -10-Oi 
+ 3V N0*,+3V NOM,GRN0,GRND.ll_ol 

VGA.12 

VCC-13 I 

PRI 0-1 4-0 I 
12,13,14,15-1501 
3,9,10,11 -1601 
SEC 
SEC 
SEC 
0,1,2,3 
4,5,6,7 

16,17,13,19_22<>I 
20,21,22,23-2301 
24,25,2o,27-24<>i 



SB 



se 

S3 
SB 
SB 

SB 



1-17.01 

2-19.01 

0-19-0 1 

-20OI 

_2t<>! 




10, MB 11 



HIS SIDE TCwAROS FINGERS Or-4 BOAST 



36 



TUK: THED OPERATIC! CONTROL 

PROGRAMMABLE INTERVAL CLOCK, l MCRO StCJMO CL0Cl\, ABU 
TO GENERATE I JTERUPTS AT PRUGRAn«ABLE INTERVALS. 

PART <U«3EH: 19-14694 

BEST DIAGNOSTICS: DPM MICRO'S ECXA3.EXE 

MODULE: OPM GATE ARRAY: TQK 



THK 



GROUND— 1-0-- 
*»B 19— 2<>l 

"3 23 3<> I 

W3 24 4<>| 

TIMER SERVICE (TRAP TO REFILL)— 5— I 

«3 31 6<>l 

*B IB 7<>l 

W3 20 8<>| 

Wd 17-.9<>l 

PROC IMIT.lO.o! 

TIMER IMTGHUPT.ll.ol 

VGA.12 I 

VCC.13 I 

«3 22-140 1 

WB 21-150 1 

«3 lb-160 1 

SUF 3 CLK.17.0l 

N-18-.I 

N.19— | 

CLK EMASLE-20— t 

WCTRL 3.21.. I 

*CTRL -1-22 I 

*CTRL 4.23 I 

*CTRL 5-24 I 



(3 





.KB 


12 


l<>47. 


„WB 


15 


JO 4b. 


.MB 


14 


1—45. 


.TQK OSC (1 MHZ FROM CCS) 


1—44. 


.M 




I<>43. 


.MB 


13 


I<>42. 


,*B 


11 


1041. 


.*& 


10 


IO40. 


.W3 


08 


I<>39. 


.MB 


09 


1—38. 


.GROUND 


1 — 37. 


.N 




I<>36. 


,*B 


07 


1 35. 


.GROUND 


I<>34. 


.«B 


06 


1 <>33- 


.WB 


05 


l<>32. 


,*B 


04 


K>3i. 


.wB 


02 


1— JO. 


.N 




I<>29. 


.»d 


01 


I<>28. 


.HB 


03 


l<>27. 


.*B 


00 


1—26. 


.WCTRL 2 


1 25. WCTRL 
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L0003 MIC 
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;*IC SLOT 3). T'HE MEMORY IvrERCCN-iECT MODULE (MlC) *L00U3 

THE MSMGRY INTERCONNECT MODULE IS THE SECOND ^AJOF PART OF 
THE CPU, IT HOUSES THE OATA ROUTING AND ALIGNMENT LCGIC, 
ADDRESS LOGIC, TRANSLATION BUFFER, DATA CACiE, EXECUTION 
BUFFERS, SEVERAL PC REGISTERS, VA (VIFTUAL AODRFSS) AND 
MA (MEMORY ADDPESS) RFSISTEPS, CMI LATCH, PA (PHYSICAL ADDRESS) 
MUX, MOR'S (MEMORY DATA REGISTEP) AMD WDR (WRITE DATA REGISTER) 

ALL ADDRESSES AND OATA PASS THROUGH THIS MODULE, IT PROVIDES 
THE INTERFACE TO AMD FROM THE DPM MODULE A*D CMI bUS, IT 
ALSO DETECTS UNI3US ADDRESSES AND SIGNALS THE UBI MODULE 
rflTH A SIGNAL CALLED "U8 REQ H" PIN <C45>. 

DATA PARITY, CHECKING A->ID GENERATING LOGIC FOR BOTH CACHE 
AND TRANSLATION BUFFERS ARE LOCATED ON THE BOARD. 

THE MIC IS CONNECTED TO THE W BUS, MBUS, A "JO CMI. 

THE MICRODIAGNCSTICS ECKAC.EXE TAPE #2, ECKA3.EXE TAPE #1 AND 
ECKAL.EXE T3 A'4D CACHE DIAGNOSTICS WILL TEST THE MIC i'CCULE. 

GATEARRAYS: ACV, ADO, ADK,CAK ,CMK ,MDR,PRK , UTR 
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I — 



(TOP) 

THE f4!C MODULE HLOOOi PIMS>>>> 



I CAK I 1 CMK/ChLI 

I ADK I ! UTR t 

I PRK | I ACV I 

I ADD1 I I HDR5 I I *D<H I 

I ADD2 I I MDRH I I MDP4 t 

I ADD3 I I »DR5 I I MDR2 I 

I ADD4 I I »DR7 I I MDR3 I 






C^^Hf" 




L£7> 






MIC Block Diagram 



o 



acv: 
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ACCESS VIOLATION C:tIR 



CAUSES CS PARITY ERROR MICRO TRAPS, FPA RESERVED OPEKAfCS, 
UNALLIGNED DATA, PAGE »OUNDRY VIOLATIONS, AsD ACCESS CCNTHCL 
VIOLATIONS FKOK THE TB. THE ACV wORKS WITH THE UTR CKlk 5 TO 
HANDLE MICRO-TRAPS. COMTAINS THE MEMORY MANAGEMENT ENABLE 
LATCH. (IF ME*). MGM4T. IS OFF, THE ACV WILL MOJIIOR CS FARITY 
hAD FPA RESERVED OPERANOS 0*LY). 

PART NUMBER: 19-14699 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.EXE 

CPM MICRO'S ECKAB.EXE 
TB + CACHE ECKAL.EXE 



MODULE: MIC 



GATE ARRAY: ACV 



ACV 



PIE ACCESS 



CS BUS 4 1..-' 

M CLX EtfA3LE— 2— J 

48 24 3<>l 

CODES— — > AC 0—4 I 

I AC 3—5—1 

i AC 1 S I 

AC 2 7—1 

TRAP— 3.0| 



-— > 

MICRO 

ACCESS CONTROL VIOLATION 9—1 

LATCHED BUS 0.10 I 

LATCHED BUS 3.11 I 

V*3A.12 I 

VCC-13— I 

TB VALID (V BIT)-14 I 

PTE CHECK OR PR0BE.15— I 

MICRO VECTOR 0.16 I 

MICRO VECTOR 1-17—1 
t.MCODED MICRO TRAP 1-18.0 1 
ENCODED MICRO TRAP 0-19.0 1 

GR0UMD.20 i 

ENCODED MICRO TSAP 2.21-0 1 
PREFSTCH-22-Ol 

CS PARITY ERR3R-23 I 

LATCHED BUS 2-24 I 



() 



- 4S. 

10.47. 
I. .46. 

I 45. 

I<>44. 
i<>43. 
I<>42. 

I 41. 

1—40. 

I 39. 

1—38. 

I 37. 

1—36. 
1—3 5 
1—34 

t 33 

1—32 
1—31 
i— 30 

I 29 

1 2 6 

1—27 
1—26 
10-25 



.D SIZE 

.B CLK 

.PROC INIT 

.PAGE BOUNDARY VlOLATlCfc 

.KB 25 

.wB 27 

.*f» 26 

.PHASE 1 

.FORCE MA 09 

.LATCHED /(CTRL 

.GROUND 

.LATCHED BUS 1 

.LATCHEO *CTRL 3 

.GROUND 

.HAD 00 

-LATCHED WCTRL 1 

.MAD 01 

.LATCHED rfCTRL 5 

.0 CLK ENABLE 

.MAD 02 

.LATCHED ; VCTRL 2 

-LATCHED alCTRL 4 

-D SIZE 1 

-FP RESERVED OPERAND 
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COnlTAlSS THE PC'S A*D </A CIRCUIT, ENABLE uileS AfiD 
LOAD PATHS, PLU5 A AND -i SOUSCE MUX SELECT CONTROLS, 
THE ADD CHIPS CO.'JTUN AN ZKTFRNAb ADDER CAPABLE LF 
5UMPI?IG THE PC OR VA BY 1, 2, 4, OR FROM THS .V 3U5. 



SIT SLICE 

<7-0> 

<15-8> 

<23-16> 

<31-24> 



PART WUM3ER: 19-14683 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.EXE 
MODULE: MIC GATE ARRAY: ADD (1 THROUGH 4) 



4 CHIPS 


CHIP 




ADD 1 




ADO 2 




ADD 3 




ADO 4 



ENABLE VA SAVE. 

PAGE BOUND, PAGE BOUMD,tf,N. 

BSRC SELECT SO. 

■1. 

HB 06,14,22,30. 

«3 05,13,21,29. 

*8 07,15,23,31. 

ASRC SELECT SO. 

(CARRY GE4£RATS)CGl,CGl,CGl,N. 

CG2,CG2,*,N. 

BSRC SELECT SI. 

VGA. 

VCC- 

CCARRY PROGAGATE)CP,CP,CP,N. 

W3 04,12,20,28. 

ASRC SELECT S2'. 

13 00,08,16,24. 

*S 03,11,19,27. 

*3 02,10,18,26. 

ASRC SELECT SI. 

*S 01,09,17,25. 

(ACI)+3V,CX,CY,CZ. 

CID)GRMD,+3V,+3V,+3V. 



AOD 







-2—1 o 


1 — 47.MAD 05,13,21,29 


.3— f 


1— 46-IC0,IC0,IC0,N 


.4 1 


J — 45-MAD 07,15,23,31 


.5—1 


1— 44-MAC 04,12,20,28 


.6 1 


1 0-4 3-EN ABLE VA 


.7—1 


io.42.ENAt3L£ PC 


.3 1 


1— 41-MA SELECT St 


-9—1 


1— 40-GRND,GRtfO,Cn?5P MLCE,CCMP »CDE 


10—1 


1 — 39-MA SELECT SO 


11—1 


1— 38-GRQUND 


12—1 


lo-37-B CLK 


13—1 


IO-36-ENABLE PC BACKUP 


.14—1 


1 35-GHOUMD 


IS— 1 


1— 34.LATCH MA 


16—1 


I — 33-MAD 03,11,19,27 


17—1 


1 32-N 


18— I 


1— 31-MAD 00,03,16,24 


19 I 


1 — 30-XB PC 01,M,*,;tf 


20 1 


IO-29-(ICI)+3V,ICO,iCG,ICO 


21—1 


1 — 29-MAD 02,10,19,26 


22.ol 


1 — 27-MAO 01,09,17,25 


23—1 


1— 26-GRMO, FORCE MA 09 , GRJ.L ,GRi\D 


24 — 1 C) 1— 25-XB PC 00,'J,N,N 
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CONTAINS IPR COMPONENTS (MFMSCF'S) 
AMD THE RANDOM FLIP FLOP. THE *DK 
MOR CrtlPS. THE AOK DETECTS TB HITS 



FGH T3, MEaOfcY 
WUKKS -HITH I HE 
AND MISSES. 



."•AltAGE^ENT, 
PR*, ADC AND 



NOTE: TO DISABLE HALF OF THE TB On A LIVE VMS SYSTEM: 

1). REMOVE ALL USERS FROM THE SYSTEM TEMPOHARILY 

2). TYPE *P ON THE CONSOLE TERMINAL 

3). TYPE: >»D/I 24 D (FOR GROUP 0) OR D/I 24 A (FOR GfcOUP 1) 

4). TYPE: >»C 

PART NUMBER: 19-14700 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.EXE 



MODULE: MIC 



GATE ARRAY: AUK 



MUX 5'VECT SI— 1— 

0S1 2 

WB 26.-3 <> 
WB 25--40 
W3 24— 5<> 
WB 27 6<> 

re group o -vr chit)— 7— 

TB HIT 3— 

TB GROUP 1 'mR CHIT)— 9— 

TB HIT 1-10 

ENABLE VA-U.o 

VGA-12 

VCC-13— 

LATCHED WCTRL 2-14 

3SRC SEL SO-15— 
LATCHED *CTRI. 5--16— 
LATCHED -.CTRL 0-17 — 
LMCHED WCTKL 3-18 — 

BSRC SEL Sl-19 

LATCHED aCTRL 1-20 — 

LATCHED *CTRL 4-21 

CLK SELECT S0_22 

CLK SELECT Sl-23 

PHASE 1-24— 



ADK 



C) 



O- 



4d.B CLK 

47-AMUX SELECT SO 

46-DST PM3DE 

45-MMUX SELECT SI 

44_irfRITE VECTOR OCCUREC 

43-SNAPSHOT CMI 

42.PSL C< (C0«<P4TA&IL11* !"OCE) 

41-RTUT DIMS 

40-STATUS VALID 

39-M CLK E:\iA6LE 

38-GROUMi) 

37-D CLK ENABLE 
36-CS BUS 4 
35-GROU'JD 

34-TB PARITY E-MASLE 
33-LATCHEO BUS 3 
32-LATCHED -3US 
31-PTE CHECK 
,30-LATCHED BUS 1 
29. INVALID PREFETCh 
23.C0MPATARILITY HQCE 
,27. LATCHED SUS 2 
2S-TB OUTPUT ENABLE 
-25-DEUS SELECT SO 



O 
o 
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CACHE CONTROL CHIP 
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CONTROLS i'Ht ENABLING AND DISAFuIiiG Ofr CACHE, THE 
TRANSFER OF DATA TO A«P FRUm THt f»OK C«I»S, AND CAChE 
HII VALIDATION. 

■mUTE: TO DISABLE CACHE TYPE: »>D/I 25 1 
TO RE-SNAiiLS CACHE TYPE: >»D/I 25 

ON A LIVE VMS SYSTEM : 

1). REMOVE ALL USERS FROM THE SYSTE« TEMPORARILY 

2). TYPE *P ON THE CONSOLE TERMINAL 

3). TYPE: >»D/I 25 1 COFF) UP D/I 25 CO*) 

4). TYPE: >»C 

PAWT NUMBER: 19-14701 

3EST DIAGNOSTICS: *!IC MICRO'S ECKAC.EXE 

T3 + CACHE ECKAL.EXE 



MODULE: MIC 



GATE ARRAY: CAK 



«AO 00 

VB 27 

B CLK 

W3 26 

GRMD 

WB 25 

CACHE INIT 

WB 24 

CACHE HIT 

N 

SNAPSHOT CMI 

VGA 

VCC 

CACrtE DATA PARITY ERROR 

CACHE TAG PARITY ERROR 

GRMD 
?J 
CACHE GROUP «R 
ENABLE BYTE 
CACHE VALID 
ENABLE BYTE 3. 
ENABLE 3YTE 1- 
E.mAP-LE BYTE 2- 
1MUX SELECT Sl- 



CAK 




4S-DBUS RO 

47.LATCHEO 

46-LATCHED 

45-LATChED 

44-LATCl£0 

43-LATCHEO 

42-LATCHED 

41.LATCHED 

40.LATCHED 

39-LATCnED 

38. GROUND 

37-LATCHEO 

36-LATCHED 

35.GR0UND 

34.D CLK E 

33-DST RMO 

32-D SIZE 

31.0 SIZE 

30-STATUS 

29-IN'VALIO 

28. « CLK E 

27-1/0 ADO 

26-DBUS RO 

— 25-MAO 01 



T SO 
WCTRL 
alCTRL 
'CTRL 



a as 

3US 
BUS 

aus 
aus 



*CTRL 
*CTRL 



-•CTRL 3 



NABLE 

OE 



1 

V^CIO 

PREFETCH 
IVA3LE 
RESS 
T 31 
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C^K/CrfL: CPU MEMORY INTF3CL>aaSCT CHIP 

.40NirQRS A'lU CONTROLS SIGNALS 1l AND FROM THE C,«I ft?.D 
STALLS THE 4ICRCC0DE 04 CERTAIN CONDITIONS. 

note: this is me unly chip that cu*trqls the cpm's access tc 

THE CMI 3JS. OPEtfATIOtf OF THE CMK/CML C-*I° CAM BE VEnlHtD 

BY DCING CONSOLE MODE DEPOSITS AND EXA-»I*»ES GF MAIN i-itrCRY 

WITH CACHE DISABLED AND AGAI* FPU* KOM MODE *HICh DOES NOT 
USE THE C1K/CML CHIP. 

PART NUMBER: 15-14697 

BEST DIAGNOSTICS: «IC MICRO'S ECKAC.EXE 

MODULE: *IC GATE ARRAY: CMK 



B CLK. 

ADDRESS REGISTER ENABLE. 

CMI DATA 27. 

LATCHED BUS 3. 

LATCHED BUS 1. 

LATCHED BUS 2. 

N. 

CMI DATA 31, 

CS BUS 4. 

M CLK ENABLE. 

CMI DATA 29. 

VGA. 

'/CC. 

LATCHED BUS 0. 

CMI DATA 2 3. 

CMI DATA 30. 

MAD 01< 

MAO 00, 

CMI CPU PRIORITY. 

DST RMODE, 

DSIZE 

DSIZE 1. 

MMUX SEL St, 

CMI HOLD, 



C*K 

Z2I0I o 
..3<>l 
.-4— I 
.-5— I 

..6 I 

—7— I 
-3<>l 
—9—1 
.10—1 
.HOI 
.12.-1 

.13 I 

.14 I 

.1501 
.1601 

.17 I 

.18.. I 
.19.01 

.20 I 

.21—1 

.22 I 

.23—1 
.24.ol () 



— 48, 

|<>47. 
|o.46. 
10.45. 
I 0.44. 
1—43. 
10.42. 
10.41. 
10-40. 
10-39. 
1—38. 
I<>37. 
1—36, 
1—3 5, 
1—3 4. 
I0.33. 
1—32 
1—31 
1—30, 

I 29 

I 0-28 
10-27 
10-26 
10-2 5 



,D CLK EVA3LE 

.CMI DATA 26 

.INVALID PREFETCH 

.CORR DATA INTEkUPT 

.wRITE VECTOR OCCURRED 

.STATUS 

.CMI STATUS 00 

.GRANT STALL 

.CMI STATUS 01 

.STATUS VALID 

.GROUND 

.CMI DATA 25 

.STATUS t 

.GROU.MO 

.INHIBIT CMI 

.CACHE IMCERUPT 

-CACHE HIT 

-*Air 

.PHASE 1 

.UB IMTERUPT GRANT 

.CMI 0532 

.ENABLE CMI 

.MICRO SEQUENCER IMI 

.SNAPSHOT CMI 



THIS SIDE TOWAROS FIMGFRS ON BOARD 
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■»LiR: K?iQPY DATA REGISTER CHIPS 

CONTAINS TH£ EXECUTION 3'JFFfcSS, -wlfEDATA REGISTEk, i»E-C-RY 
DATA REGISTER, PHYSICAL AJDhf-JSS >iUX A«0 C ^ TRHL LOGIC fCF 
RjJTIf.G DATA 1*1 A«0 OUT, TO A*C FROM HE C'tl, * 0U6 AnL * of j S . 

BUS 

0,8,16,24 
1,9,17,25 
2, 10, Id, 26 
3,11,19,27 
4,12,20,23 
5,13,21,29 
6,14,22,30 
MOR 8 7,15,23,31 

BUS DEFINITION: BUS = DATA BUS (AN INTERNAL BUS INSIDE THE MDR CHIPS) 

PART .NUMBER: 19-14681 

BEST DIAGNOSTICS: MIC MICRO'S LCKAC.EXE 

MODULE: MIC GATE ARRAY: MDR Cl THROUGH 9) 



8 CHIPS 


CHIP 




MDR I 




«DR 2 




MDR 3 




iDR 4 




MDR 5 




!*DR 6 




MDR 7 



X3UF 
XBUF 



CMI 

CM 
CM 

CMI 
wB 
Kb 
*B 
wfl 
CACHE 



CLK SELECT SI 

CLK SELECT SO 

5 CLK 

ADDRESS REGISTER ENABLE 

ENABLE C*I 

X3 PC 00 

XB PC 01 

XB SELECT 

00,01,02,03,04,05,06,07 

SNAPSHOT CMI 

08,09,10,11,12,13,14,15 

VGA 

VCC 

DBUS ROT SO 

OSUS ROT SI 

24,25,26,27,28,29,30,31, 

16,17,18,19,20,21,22,23 

08,09,10,11,12,13,14,15 

00,01,0 2,03,04,05,06,07 

00,01,02,03,04,05,06,07 

03,09,10,11,12,13,14,15 

16, 17, IS, 19, 20, 21, 22,23 

24, 2s, 2b, 27, 28, 29, 30, 31 

24,25,26,27,28,29,30,31 



,iDR 




4*-MBUS ENABLE 
47..MBUS 24,25,25,27 
46.M6US 16,17,18,19 
45-MAD 24,25,26,27, 
44-.4BUS 3,09,10,11 
43_»V,MUX SELECT SI 
42-M8US 00,01,02,03 
41.LATCHED MSRC 2 
40..MAD 09,09,10,11, 
39.MAD 16,17,18,19, 
38.GKOUND 

37-MAD 00,01,02,03, 
36-+3V, ALL OTHERS 
35.GROUN0 
34-DBUS SELECT SI 
33.DBUS SELECT SO 
32-PAD 16,17,18,19, 
31-PAD 08,09,10,11, 
30-N,N,PAO 02,03,04 
29.AMUX SELECT SI 
23-AmiJX SELECT SO 
27.CACHE 00,01,02,0 
2 6_CAChE Oa, 09, 10,1 
25-CACHE 15, 17,13,1 



,28,^9,30,31 
,20,21,22,23 
26,29,30,31 
,12,13,14,15 

,04,05,06,07 

12,13,14,15 
20,21,22,23 

04,05,06,07 
GROUNCEC 



20,21,22,23 
12,13,14,15 
,05,0fc,07 

3,04,05,06,07 
1,12,13,14,15 
9,20,21,22,23 



T'ilS SIDE TO*A*DS FINijtt-S 



:OARD 



?=(K: 



PREFETCH CONTROL CHIP 
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USED 1* CONJUNCTION wIT4 The. ADE, ANO *DR CHIPS IC VGMICH 
USAGE OF THE EXECUTION BUFFERS. WHEN EXECUTION BUFFLriS AkF 
E*PTY, Oft A NE« ADDRESS IS PLACED IM THE PC, THE PRK CHiP 
FORCES PREFETCHING IF A NEW INSTRUCTION FRO :1 <E*LKY LSUG THE 
ADDRESS IN THE PC (JEW ADDRESS IN PC) OK PCM (EX. SUF. Ei'PTY) 



PREFETCHING IS INDEPENDANT OF TM 
WHENEVER A.J X3 IS EMPTY AND THER 
THE PRK ,VILL STALL THE M CLOCK w 
THE CPU ATTEMPTS AN IROl. (THIS 
TYING UP THE CMI WITH TRANSFERS 
COMPLETION BEFORE IT CAM PREFETC 
THE PRK WILL ALSO HAVE TO STALL 
ADDRESS SUCH AS A BRANCHING INST 
THIS ALLOWS TIME TO PERFORM THE 
PC PRIOR TO THE START OF NORMAL 

PREFETCHES ARE LONG^ORDS ONLY! 



E MICROCODE AMD WILL H/PPEN 
E IS «0 3JS CYCLE IU PRCGPESS, 
HEN BOTH X3'S ARE EMPTY AMD 
CAN OCCUR jMEN A DEVICE IS 
AND THE PRK HAS TO V.AIT FOP 
H (CPU HAS A PRIORI iY Ct 0)}. 
WHENEVER THE PC GETS A fcEW 
SUCTION OR A Nfiw PRGGfrAN . 
FIRST PREFETCH FRC* THE ME> 
EXECUTION. 



PART NUMBER: 19-14698 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.SXE 



MODULE: MIC 



GATE ARRAY: P^K 



PRK 



LATCHED MSRC 1— I 

SNAPSHOT CMI— 2-0 1 O 

B CLK— 3-0 I 

PHASE 1—4—1 

MMUX SELECT SI— 5— I 

ENABLE ACV STALL(STOPS M CLK)— 6— I 

MICRO SEQUENCER INIT— 7-0 I 

STALL— 8-0 I 

LATCH MA— 9-0 1 

PREFETCH-10-Ol 

ENABLE VA SAVE-11-Ol 

/GA-12 I 

VCC-13 I 

MICRO TRAP-14-Ol 
M CLK E.NA3LE-15— I 
D CLK ENABLE-le— I 

LATCHED BUS 3-17 I 

STATUS VAHD-13-Ol 

LATCHED 'aCTRL i-19 — I 

X3 1 IN 'JSE-20-OI 

X8 IN USE-21-Ol 

LATCHED aCTRL 3-22 I 

X3 SELECT-23 I 

ENAbLE PC-24-Ol 



() 



-43-LATCHED MSRC 2 
.47-LATCHED <SRC 3 
■46-HA SELECT SI 
-45-LATCHED + SP.C 
-44-LATCHED »S*C 4 
-4 3—MA SELECT SO 
-42-IRD1 
-41-IS.IZE 
-40-MIC LOAD GSR 
-39-ISIZE 1 
-38-GROUNO 
-37-X& PC 10 
-3S-DST RMODE 
-35-GKCUrtD 
-34-LATCHED SvJS 
-3J-LATCHc;D BUS I 
-32-PSL CM (CO^PATAblLllY 
,-31-lATCHED BUS 2 
-30-XB PC J I 
,-2 9_LATCHE-> *U3 4 
,-2S-LATCHEJ *CTRL 
,-27_LAICHED vCTRL 2 
._2o-LATCHED *CT3L h 
,-25-LmTCKED rfCTRL 4 



MODE) 



TriCS Sir.'£ TO*AKOS FI'<G£R5 On rOARD 



UTR: 



*ICRO TRAP CHIP 
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MONITORS THE -"ACHUE CO r 'OITIC*S THAT CA* CA''SE A N1CRC-1RAP. 
GENERATES MICRO-VZC TOR ADDRESSES, AfcD DECODES THE HIGHLIT 
PRIORITY TRAP CONDITIO-*. THE UTR RECEIVES SNCODED MICkC TRAP 
INPUTS FROM VARIOUS HARDWARE COMPONENTS A*IJ DECODES IriEN INTO 
Trt'IER APPROPRIATE MICRO-VECTOR ADDRESSES TO 5E PLACED C.\ THE 
CONTROL STORE ADORESS LUES -HEN PERFORMING 4 *IChO IRAP. 

PART NUMBER: 19-14702 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.EXE 

MODULE: MIC GATE ARRAY: UTR 



ENCODED MICRO TRAP 1 1. 

ENCODEO MICRO TRAP 2 2. 

MICRO TRAP 3. 

MICRO VECTOR 3— .4. 

PIE CHECK OR PROBE 5. 

MICRO VECTOR 1— S. 

MICRO VETCOR 7. 

MICRO VECTOR 2 8. 

GENERATE DEST INHIBIT— 9. 

DO SERVICE.10. 

MSRC XR.ll. 

VGA-12. 

VCC-13. 

ENCODED MICRO TRAP 0-14. 

WCTRL HHLXXX-15. 

X8 SELECT-16. 

XB IN USE-17. 

PROCESSOR iaiT-18. 

RTUT DIMH-19. 

STATUS 0*-20. 

STATUS 1-21. 

STATUS VALID-22. 

XB 1 IN JSE-2 3. 

3 CLK-2 4. 



UTR 



C) 



-0-48-AODRESS 3SGISTEF 


ena&le 


I--47-ACCESS CONTROL V1CLA1ION 


1— 46-TB DATA PARITY £ 


:rpor 


1— 45-LATCHEO BUS 3 




I--44-M BIT 




1— 43-TB PARITY E4A3LE 




1 42-TB KIT 1 




1 41_TS HIT 




i— 40-T6 TAG 1 PARITY 


ERROK 


lo«39.«RITE -3US ERROR 


INTERUPT 


I— 38-GROUMO 




1— 37-TB TAG PARITY 


EF.RCF 


1 — 3o-LATCHEO *CTRL 1 




1— 35-CROUND 




1 — 34-LATCHED VCTRL 




1— 33-LATCHED 1CTRL 2 




I- -3 2-0 CLK ENABLE 




I031-WB 24 




IO30-WB 25 




I029-MB 26 




K>2S_*3 27 




I 27-PHASE 1 




IO-26-PREFETCH 




1 25-IM1IBIT CMI 





THIS SIDE TOWARDS FINGERS ON BOARD 
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L0004 UBI 



LBI 



SLOT •*}. 



Trie: UNIS'JS 
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•i-juiici-: cuai) 4L0001 



THE UMIBUS INTERFACE MODULE IS *'JCH LINE A'lY U^IciLS 
ADAPTER WITH THE EXCEPTION CF HAVING ADDITIONAL LOGIC 
ON IT TO HANDLE COMMUNICATIONS FOR THE TU-53 AND CONSOLE 
A*D ALSO HA*!DLI-mG ALL UTERUPTS *ITHIN THE CPU, ALL UMfcUS 
AND MASS3US DEVICES INTERUPT VIA THE UBI. THE UHl COMaINS 
POWER FAIL LOGIC, THE T.O.Y. CLOCK AND CHARGING C1RCUI1, THE 
UVI8US DATA LATCH, 3 BUFFERED DATA PATHS, 1 DIRECT DATA PATH, 
3YIE SWAPPING LOGIC, ADDRESS BUFFERS AND HAPS. 

THE U3I IS CONNECTED TO THE * PUS, CHI* AMD U1I8US. 

THE DP* MICRO-DIAGNOSTIC ECKAB.EXE WILL TEST THE COMfcUivICATIONS 
SECTIONS AMD THE LEVEL 3 DIAGNOSTIC ECCBX.EXE TAPE *6 WILL 
TEST THE ADAPTER SECTION. 



THE SECOND 
ECC3A.EXE 



UNIBUS UPTIO« (SUB MODULE) *ILL ALSO BE TESTfD PY 



GATEARFAYS: CON , INT,UC'f,UDP 
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(TOP) 

TH£ Uel MODULE SL0C04 



I — 
PIwS>>>> 



UCN 
UDPl 
UDP2 
UDP4 

UDP3 
INT 



I — 
I — 






CON! KTU-58) 



COM2 I (CCfjSOLE) 



»--! 




UB DATA 



XCVR 



fuop 

(4) 



BYTE SWAP 



rijn 

CD\X 



BOP MUX 



BF 



]t !0 1 



3 I' I- 

BDP BUFS i 2 



k 



CMI MUX 



x7S 



<^ 



\ 

CMI 



UB ADDRESS 
<17:2> 



XCVR 



UNBUF 
DATA LATCH 



"I 
I 

I 



BYTE ROT. 
ALIGN 



SRCE. SEL. 
MUX 




m 



RCAR 



LS 



INC 
ADDER 

n 



MUX 



ZADD. \ 



< A17:A2>| 



ADDRESS 1 



BUFFER 



16 BITS 



ADDRESS 
COMPARE 







BUF 
CMI 
MUX 



A1.A0 
C1.C0 



XCVR 



UCN 

FLAGS/ CMI 

FUN/MASK 

1 



<17:9> 



AODRESS 
MAP 
512 X 19 



V vv 



<8:2> 



<23:9> <14:0> 



<31:26> 



en 



UNIBUS Interface Block Diagram 



c J:* : 



CONSOLE CHIP 



53 



THE CGN CrllPS CONVERT SERIAL OATA fSOM THE fU-58 CR Inc. 
COMSOLE TERHT!iAf, TO PARALLEL CATA i'Ofi THE * BUS, OR 
PARALLEL TO SERIAL IF ROUTING IN THE OPPOSITE DIRECTION. 

PART MH3ER: 19-14685 

BEST DIAGNOSTICS: OPM mCRC'S ECKAB.EXE 

0*750 MACRO ECC&A.EXE (LEVEL 3) 



MODULE: U3I 



GATE ARR*Y: CON (TU58 AMD CONSOLE) 



rfCTRL 0,+3V. 

MICRO SEQUENCER INIT. 

»CTRL 5- 

WCTRL 2- 

GRMO»WCTRL 0. 

N,HALT DET BR SYNC. 

TU/CON DOME SYNC H. 

+3V,rROMT PANEL LOCKED. 

TU/CON SERIAL INPUT. 

CLOl (INTERNAL CLOCK SIGNALS). 

IU/CON T READY SYNC. 

VGA. 

VCC. 

GRflD,rtD IwTSRUPT INHIBIT. 

HA 16. 

N. 

GRND. 

TU/CON BAUD RATE CLOCK. 

■4 A 19. 
•*3 17. 
*8 18. 
WB 21. 
tf3 20. 
43 23. 



COM (TU53, 


CONSOLE) 










,.2.o i o 


l—47-CKDO (INTERNAL CLOCK 


SIGNALS) 


,-3—1 


1 4 6-WCTRL 4 




..4—1 


I0-45.+3V 




,-S 1 


IO-44-TU/C0.N T READY SYNC 




.-6—1 


IO.43-CLC0 (INTERNAL CLOCK 


SIGNALS) 


.-7.01 


I0.42.M CLK 




.-8—1 


1 41-TUb8 INT L, SERIAL Lire. INT L 


.-9 1 


IO40-W3 25 


- 


.10—1 


K>39-fc3 24 




.11 — 1 


I 38-GROUMO 




.12—1 


10-37-1) CLK SflA^LE 




.13 1 


1— 36_*CTRL 3 




.14 1 


1 35-GROJND 




.1501 


•0-34-CLCI (INTERNAL CLOCK 


SIGNALS) 


.16.01 


|-.33-GRND,HALT DET SYNC 




.17—1 


1 32-rfCTHL 1 


• 


.13—1 


10-31-M CLK 




.1901 


IO30-WB 22 




.2001 


I 29. BREAK CLK,N 




.2101 


1— 28-GPND,HSTR FETECh 




i22<>l 


10-27-SET BREAK, CON HALT 




-23<>l 


10-26.N 




-24<>l () 


1— 25-EIA TU/CON SERIAL CUIPUT 



THIS SIDE TOWARDS FINGERS ON 8UAR0 



i.iT: 



iivTfcir'UPT CHI? 
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THE IrJTERjPT CHIP ENABLES THE *ANDLI*iG C~ ALL INTERUPI PFGLEST. 
3GTH "ASS3US AND UNI3US, CCMAI-S PSL BITS <22-26 and UL>, 

perfop><s irrrsauPT arbitration, issues *us grafts, a«d usfrts 

VALUES CjA THE MCR3-VECT0R Ll^KS. 
PART NU*3EH: 19-14704 



BEST DIAGNOSTICS: DPM 4ICRCS ECKAB.EXE 

0W750 MACRO ECCSA.EXE (LEVEL 3} 



MODULE: UBI 



GATE ARRAY: INT 



WRITE 8US ERROR INTERUPT. 

+ 3V. 

SPFI (SK.JC POWER FAIL INT.). 

CORRECTED DATA INTERUPT. 

WCTRL 4. 

*CTRL 5. 

PHASE 1. 

»3 22(=PSL 22). 

WB 23(sPSL 23). 

PROCESSOR I.NIT. 

-CTRL 2. 

VGA. 

VCC. 

WCTRL 1. 

•CTRL 3. 

WB 25(=PSL 25). 

WB 24(=PSL 24). 

WB 26(=PSL 26). 

*CTHL 0. 

MICRO VECTOR tf. 

*TCkG VECTOR 2- 

MICRO VECTOR 1. 

"ICRO TRAP. 

*ICRO VECTOP BRANCH. 



!■ IT 



—1-0- 
..2.0 
.-3.0 I 
.-4.0 I 
.-5—1 

..6 I 

.-7—1 
,-8<>l 
,-9<>| 
lO-Ol 
11 — I 
12 — I 

13 I 

14 I 

15—1 
16<>l 
17<>i 
1801 

19 I 

20—1 
21 — I 
22—1 
23.0 i 
24—1 



i o 



() 



—0.43. 
10-47, 
1—46. 
1—45. 

I 44. 

1—43. 
1—42. 
1—41. 
I. .40. 
U- 39. 

I 33. 

1—37. 
10.36. 
1—35. 
1—34. 
I<>33. 
I<>32« 
K>31. 
IO.30. 

i 29. 

I<>29. 
I<>27. 
1—26. 
10.25. 



.TI^ER INTERUPT 

.INTERUPT PENDING 

.UB INTERUPT GRANT 

.5BR4 (SYNCHRONOUS e.R) 

.HP8G6 (HIGHEST PhlQRITY SG) 

.HPBG4 (HIGHEST PRIORITY 8G) 

.SBR5 (SYNCHRONOUS BR) 

,HPbG5 (HIGHEST PRIOSIIY 3G) 

.SBR7 (SYNCHRONOUS BR) 

,SB«6 (SYNCHRONOUS BR) 

.GROUND 

.SYNCHR RESET BG 

,3 CLK 

.GROUND 

.* CLK ENABLE 

MA 16 (IPL) 

,*B 17 (IPL) 

■WB 19 (IPL) 

SERIAL LINE ImIERUPI (CONSOLE) 

D CLK ENABLE 

*B 18 (IPL) 

WB 20 (IPO) 

PTE CHECK OR PROBE 

DO SERVICE 



THIS SIDE TOWARDS FINGEhS ON aOARD 



UC « : 
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U'UBUS OATA P4TH CONTROL CHI? 



THei UC:t C'll? CONTROLS THE UDP CHIP FU*CT [ l.«5, E<JABLe'S Ufal 
ARBITRATION FOR THE C.*I, ISSUES A.^D MO.iITTRS UNIBUS CCr.lRGL 
SIGNALS AND CM! STATUS LIMES FOR USE BY CHS U3T KlCRQCODE. 
THE UBI IS ROM CONTROLLED AMD TF£ UC4 CHIP PLACES Thfc tRCPER 
MICRO-ADDRESS Ow THE UBI KICR0-ADUR5SS LIN£S AFTtR CfeCLL-IHG 
WHAT FUNCTION NEEDS TQ 3E DC»«E. 

PART *1U*3£R: 19-14693 

3EST DIAGNOSTICS: 0*750 MACHO ECC3A.EXE (LEVEL 3) 

MODULE: UBI GATE ARRAY: UCr- 



:ICN 



UBI 8UFF CHI 31- 

MSYM. 

U3i UNISUS ADDRESS 11- 

Uol UNiaUS ADDRESS 08. 

ADDRESS = UNIBUS CADD'J). 

AOORESS = CMI (ADOC). 

ENABLE ARe REQUEST. 

CI. 

ARBITRATION OK. 

UCR A2CMICR0 CONTROL ROM). 

UBI MATCH. 

VGA. 

VCC. 

U*I BUFF CMI 23. 

CO. 

UCR A3 (MICRO CONTROL ROM). 

AO. 

Al. 

BUT 1. 

BUT 2. 

UCR AOCMICRO CONTROL ROM). 

UBI BUFF CMI 27, 

SC 1. 

URI BUF CMI 26. 



THIS 







.2 i o 


1 «7.TI**e COU.IT CTIAEGUl) 


.3—1 


IO-46-C.-iI D*4Z (DATA bUS BUSY) 


..4.. 1 


I0.45.CMI STATUS 00 


..5 1 


10.44-C.M I STATUS 01 


..6 1 


1 43-SSYN 


—7.- 1 


1— -i2-JMIsUS MIT 


._8 ! 


1—41. UBI BUFF CMI 00 


.-9.0 1 


l-.40.Ud I BUFF C*I 29 


.10.0 1 


1— 39-UbI 4UFF (ZAI 30 


.noi 


1 38-GROUWD 


.12 1 


IO-37-UCR AKMICRO CONTROL PO* 


.13—1 


1— 3S-INTERUPT 


.14 1 


i 35-GROU.MD 


.is r 


1— 34.U8I BUFF CMI 25 


.16.0 1 


1 3 3-iUT 


.17—1 


1 32-UNIBJS AJDRSSS 10 


.18 1 


10-31-B CLK 


.19—1 


1— 30.llnIMUS AOORESS 09 


.20—1 


IO-29-.M4P COMTRQL OUT ENABLE 


.21.0 1 


\ 2B-UBI LATCH OATA PATH SfcL 


.22—1 


»— 27-UbI LATCH OATA PATn StL 


.2 3—1 


1 26-SC 


.24 1 () 1 25-U6I LaTCH OFFSET 


IDK Tu-ARH 


S FI.NGERS UN 30AR0 



: JUP: 



U'ilh'JS OAT A PATi-'S C-Ih 
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COUPLE IE u'JlBL'S DATA »ATHS CON Tftl -JFD U TH£5»: C^ilFS, 
3 BUFFtHJiO A'iO 1 DIRECT, BiTi? S.*APPI-«G AtfO OFFSET LOGIC. 
PROVIDF.S A PATH FOR ALL ADLHE5SE5 AriD DAT* 3ET*££S THf. 
CMI A*JD Uiiiaus. 



4 CHIPS 



CHID 

UUP 

UOP 

UOP 

UOP 



BITS 

0,1, a, 9, 16, 17, 24, 25 

2,3,10,11,13,19,26,27 

4,5,12,13,20,21,28,29 

b,7,14,15,22,23 J ,J0,.3l 



PART NUMBER: 19-14692 



BEST DIAGNOSTICS: OW750 MACRO ECC3A.EXE (LEVEL 3) 
MODULES UBI GATE ARRAY: UDP (1 THROUGH 4) 



UNIBUS 
UwIBUS 
Ui'UaUS 

u.aaus 



DATA 09,11, 
DATA 08,10, 
DATA 00,02, 
DATA 01,03, 



H,ADDC,AOuC,ADDC( ADDRESS 
GRND,+3V,GRND,GFNO 



BDFC 1CBUFF DATA 
•BDPC 0C6UFF OATA 



UBI 

UC'ItiUS hDUhESS 03 

UNISUS AODRESS 16 

UMBUS ADDRESS 15 

SC 1 (SLAVE 

UMBUS ADDRESS 02 

SC (SLAVE 

PRTC (PORT 

PRIC 1 (PORT 



UBI 
PREV 
,10, 

r08# 

,17, 

COM 

,09, 

CO.'l 

CON 

uei 

CO:^ 



13,15, 

12,14. 

04,06, 

05,07, 

=CMI), 
(ID). 

3 CLK. 
Al. 
AO. 

PATH). 

PATH), 

VGA. 

VCC. 

D3BZ, 

DBBZ! 

12,14. 

05,07. 

04,06. 

TROD, 

11,13. 

TROL). 

TROL), 

4ATCH. 

TROL). 



UOP (1 
— 1<> 

„-2<>l o 
.-3<>l 
— 4<>l 

..5 I 

—6 I 

—7.0 I 
—8—1 

—9 I 

-10 I 

.11 I 

.12 I 

-13 I 

.14.0 1 

.15 I 

-160I 
-170I 
.1801 
-19.. I 
.200! 

.21 i 

.22 I 

-23<>l 
.24 I 



THROUGH 4) 
———Odd. 

I<>47. 

I<>46. 

«<>45. 

I<>44. 

I<>43. 

I<>42. 

1041. 

I 40. 

I<>39. 

I. .3d. 

I<>37. 

I<>36. 

I 35. 

I<>34, 

!<>3J. 

I<>32. 

1031. 

IO30. 

1—29. 

I. .2 8. 

I 27. 

1—26. 
() I 25. 



.UBI BUFF C«I 08 
.UBI BUFF CMI 09 
■C.MI OAT* 09,11, 
.C(*I OATA 08,10, 
.CMI OATA 01,03, 
,U8I 3UFF CMI 01 
.CHI DATA 00,02, 
,UPI BUFF C-lI 00 
.BDPC 2 (PORT CC 
.CMI DAT* 16,19, 
.GROUND 

,C«I DATA 17, 19, 
.UBI 3UFS" C«I 16 
,GROU«D 

•CMI OATA 25,27, 
.CHI DATA 24,26, 
,UBI o-JPF CMI 17 
.U3I BUFF C"I 25 
.UBI aUFF CMI 24 
.LATCH OATA PATH 
.ADDC,AOQU,ADDU, 
.LATCH DATA PATH 
.LATCH OFFSET 
•PRTC 2 (»ORT CO 



,10,12,14 

,11,13,15 

13,15 

12,14 

C5,07 

,03,05,07 

04,06 

,02,04,06 

NTRGL) 

20,22 

21,23 
,18,20,22 

29,31 

2 8,30 
,19,21,23 
,27,29,31 
,26, 2b, 30 

SELECI 1 
ADDU 

SEL&C1 

NTROL) 



THIS SIDE TOWARDS FI:;G£ftS ON dOARD 
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L0010 SUB 
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(TOP) 

THE SUB MODULE *LOO:LO 

SECOND UNIBUS ADAPTER 



PINS> 



UDP2 



UCN 
UDP4 
UDP3 
UDP1 



• — _ ! 
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C1I0N 1 INSPECT PAKTS 

The basic D*75o option consist of the following hardware 
parts. Check tnat none are missing or damaged before ycu 
proceae. 

QUANTITY DESCRIPTION 

mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm 

1 L0010 Second UMBUS(Sufc) Module 

1 ftiobon cable assembly 

consisting of: 
(33 40-conductor EC06 
ribbon caoles, tie wrapped 
and formea. 
1 wy0i4 Transition module 

1 M9302 UNicsuS Terminator 

There snould oe an expansion dox, and possibly an expansion 
cabinet. The expansion box and, or cabinet are not part cf 
the 0*750 option, but should have been orderea separately. 

ACTION 2 INSTALL EQUIPMENT 

2.1 CHECK HARDWARE REVISION LEVEL Ai*D POWER SYSTE> DOWN 

2.1.1 If v«S is running bring it down in an orderly fashon bv 
either having the custotrer cring it down, or with his 
permission typing the following command. 

ex: 

S *sysSsystetr:shutdown 

2.1.2 Examine the CPU hardware revision level to assure compatacility 
between the option and tne CPU. If the CPU is not at the 
correct revision level, dc not procede with tnis option 
installation until the CFl is updated and checked out. 

The following example shews ycu ho* to cnectc the CPU rev. 

EX: 

>>> E/I 3£ 



I U&UUG03E 0200bt3u 
(tor systems *itn leK arrays) 

CP 

1 000OO03E 02GG5E4«s 
Cfor systers witn lmeg arrays) 

2.1.3 Power the systetr. off usirt cne Key switcn. 



fa-^e 1 
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2.2 IN&IALL EXPANSION 3UX OR CAfcSlivcI 

2.2.1 Install expansion box or cacinet per appropriate installation 
documentation included witn tne option. 

Expansion caoinet snoula te installed to tne riynt of tre 
CPU cacinet per tne following exarrples. 



EXAMPLE l: 



I VAX-U/7S0 
+_.._— ______ 



I 



I i 



I i 



I 
■+■ 



I I 



I I 




H9645 CPU Cabinet 



h9b42 Cabinet 
( 2nd LMBUS ) 



TS11 Cabinet 



EXAMPLE 2: 



I 



• + 

• + 



t VAX-U/750 



I 



I I I 
i I I 



I I 
I I 



.^ <0 * 9 W> OO « 



Hyo*5 CPU Caoinet 

Paae 2 



h9c4* Cacinet 

C iSt uNISLa ) 



h9o42 Cacinet 
i 2r.c U^Iclo ) 
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2.2 StT UF vELUSTal KIT f/J A?- //74^> 

2.3.1 Unfold the VELOSTAf mat tc full size (24x24). 

2.3.2 Attach tne 15' ground core to tne VELOSIAI snap tastener 
on the mat, ana the alligator clip of the ground cora tc a 
good ground on the vax-11/750. 

2.3.3 Attach tne wrist strap tc eitner wrist and tne 
alligator clip to a convenient portion of the oat. 

2.4 UNPACK THE LOOlO MODULE 

2.4.1 Place the LuuiO moaule while still in tne box on the 
VELQSXAl mat. 

2.4.2 Remove tne module from the box and protective 
covering and lay it flat en the VELOSTA1 mat. mis will 
bring the module to the same potential as the CPU and 
eliminate static discharge aamage. 

2.5 IwSIALL DW750 CPTiON 

2.5.1 with the wrist strap still attacned to your wrist install 
the L0010 module in a CCI option slot. The first CM 
option slot is recomenaed CV*X-il/750 slot numoer 1) tc 
alleviate cabling prooleirs. 

2.5.2 Remove grant jumpers froir bacicplane slot *here luuio is 
installed. No jumpers neec to oe aaaed for tne Lw750 option 
because it nas fixed aodresses, ana a rixed Chi Aroitration 

Level of 3. 

NCTE 

mm mm 

Rh750s START *ITh Crtl ARBITRATION LEVEL (3}, 
IF XOU tlAVe. ONE Cb HCht IN YUOR SYS1EH XOL 
MUST HOVE THEM DCfcN ONE Cfl ARBITRATION LEVEL. 

EX Z 

*IThOUT C»»750 1NSIALLED 

RH75U*0 ADuRESS t'26000 CMl mkb jjEVEL 3 

RH750*1 ADDRESS f2AOoO C*I ARB bEVEL 2 

WIIH 0w75C INSTALLED 

Rri750*0 ADDRESS t2U0U0 CM AR3 LEVtL 2 

Kn750*l ADDRESS f 2A0UU CMl AKo LEVEL' 1 

2.5.3 Connect tne tnree ribbon cables tc bacKPlane slots 6 <*nc C 
as in tne MASSbUS oDtion. 

2.5.4 Route the cacie asserroiy up tne cacjcpxane to tne cade 
management racx, and tnen to tr.e lett. Next route it cetween 
tne vAX-li/7bu C?u cabinet, arc tne expansion cabinet, 

tnen across the oottom ct tne expansion caoj.net and up tr.e bacx 
to tne cA cox. 6ee aiacrair. 

Pace i 



62 



tUSSGrt CAfcLe. 

I 
I 



•+-+• 



I 



|xixx*xxx 
Ixi 

IXI 

Ixl 
IX l 

Ixi 
Ixl 
Ixi 
ixl 
Ixi 
Ixi 
Ixi 
ixl 



»X"« 
X 
X 
X 
X 

XlA 
xtb 

XtC 



CrtdLt MArtAGEMLM 
RACK 



■ + 




EXPANSION 

cabinet 



CFU cabinet 
( fcacic vie* ) 



2.5.5 Install tne M90i4 on tne eno ot the cacle, ana install 

it in tne uftl&uS In slot c± tne expansion DJll backplane. 

2.5.6 Install the UwIfcUS options that are going on tne secona 
UMBOS per their installation manuals. 

2.5.7 Install tne M93Q2 UNIBU5 Terminator module in slot Afa of 
the last UOll' backplane. 

2.5.8 Install the ualBUS Exerciser iKBE) module ( M78bb ) trcir 
your field service Spares Kit into an SFC slot in 

the expansion DDll backplane. Remove the NPii jumper wire 
CCAl to CB1) in the backplane slot where the U9t is located. 

NOTE 

mmmmm 

UbE ADCRfcSS MUSI BE SET FCR 770000 
AND VECTGrf SEX FOR 510 

i 

S*IICHES 

Si 

52 

S3 

S4 

55 

56 

S7 



ACDRESS (E 125 J 


vtiC'iUR It <*») 


CN 


UN 


cf. 


Gn 


CN 


UM 


CN 


Oh 


CN 


Off 


CN 


ur"F 


C(v 


ii,\ 


Ci\ 


iJKt 
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2.6 CHECK FCh PQ>*LR AuD GKCuNC ShGKIS IN EXPANSION dLX 

2.7 CHfcCK KtMOlE SEl^E CABLE 

cnecK tnat remote sense cable is connected trcit the 
CPU to the expansion cabinet. 

2.B PQtaER SxSTt-M QH 

2.«.1 Turn on ail breaicers. 

2.8.2 Turn on Key switch. 

SECTION 3 HARDWARE CHECKOUT 

3.1 EXAMINE THE BUFFEk DATA PATH REGISTERS OF SECQMC UNiauS 

Tnere are tnree ouffer data patr, registers, ana tney are 
at tne following addresses. 

CSR1 F32004 
CSh2 F3200« 
CSR3 F3200C 

EX: 

»> E/P F32004 

The register format of eacn of the registers is as follows, 



+—+—+--+— — — -— — 

131I30I2VI2& — net usee -- i>llOGJ 
+..+.-+.-+ - + -- + 

III < 

I | | (PJK) purge Request — — — - — + 

j , + . — ... (UCE) Unccrrectacle trror 

I + ....— -— (NX*) Nor Existent ;»ei>ory 

+..-.-.--— .- (ERH) Error Flat; [CK or oits 29 s. iu] 



Irrt'jS. 5 
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i.2 



3.3 

3.3.1 



LXAJUTifc SCf;t UF ih£ *AP hfc.Giait.vS uF 'Lit iiCCr.O UMr*Ui> 

They tall into the adaresses oeueen FJ2%00 aim F3*FFC 
and the registers nave a format as tollo*s. 



F32800 to F32FFC 
1311 not used I 25 l 



122121 



U«* 



00 



III I 

+—-—4 Page Franre' Numcer 

concatenateo with 
cits<b:2> of tre unibus 
to torn- the 22 cit Chi 

,\gir?ss. 

♦— DATA PATri NU»eER 

o Direct Data Path 

l Bufferea Data Fath 1 

1 Sufxereo Data Path 2 
1 1 Buttered Data Path 3 

fa* IE CrFSET 

Usee *>her> addressing odd byte 

boundaries. 



VALID BIT 

If hot set, treat cycle as a wO*, 



EXAMINE THE IPEC REGISTERS 

These registers are similar in function to the UET registers 
of the UBI module. They are physically located on the l&OlG 
module, out accessed via tne second UMBus. Therefore if you 
can examine these registers you have proven you can access 
the Second unipus, and It is not nung. 



IFEC REGISTERS 

Address register 
Data register 
Control register 1 
Control register 2 



Cfl ADDRESS 

tBF4oO 
EBF462 
FBf 4e4 
FBF4bb 



u.ueus mduerss 

772140 
772142 
77214* 

7 7 214 6 



EX: 



»> £/*/P FBF460 



wCTE 



ttriEU EXAMINING Cfc DfcPOSii. 1 ' '■■> I 
tfEGISTEKS, USE *CPC LENGTH KOhf 
RAThER TriAti LONG *CRD frCn^I. 

£a: t/rt F*F4bC 

c a g e o 



r-it 
A( 
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3.3.2 The following is a description cr the IPEC registers: 

ADDRESS REGISTER FPF460 

+ . — + 

I 15 001 

+...... ... — — — — — — — — — — -— -+ 

This register contains sixteen of the address bits 
used during an NPR transfer initiated by control . 
register 1. Tne upper two bits, 16 and 17, are 
contained in control register 1. 

DATA REGISTER FBF462 

+......... ......................... — — — — -+ 

115 001 
+ .... + 

This register has a duel funtion. For an ««PR cycle it 

contains the data either sent or received cy the *PR. 

For a BR cycle it contains the vector passed witn the 
interrupt. 

COMTROL REGISTER 1 F6F464 

+.-+-.♦ —+—+—+— +—+-—♦•--♦—+— .+--♦--+— +--+—+ 

I 15 1 14 1 13 1 12 1 11 1 10 I 09 I 08 I 07 I 06 | 05 I 04 | 03 I 02 I 01 1 00 | 



I 


I 


A 


A 


E 


B 


B 


B 


P 


T 


P 


A 


A 


C 


c 


N 


N 


a 


C 


C 


R 


R 


R 


P 


E 





B 


1 


1 


1 





P 


I 


T 


L 


I 


7 


6 


5 


4 








7 


b 






a 


T 




f« 

c. 


C 
1 


E 


* 

























NPR - Setting this bit causes the device to oo an npr 
cycle with tne data contained in tne. address and data 
registers. If the bit fails to clear ,it indicates that 
the device was unable to cecoroe cus master. This Dit is 
also cleared oy IMT. 



CO, CI - These bits determine what type of transfer *ill 
oe done wnen NPR is set. iney are as rollows. 

CI cc 






c 


DATI 





1 


CATIP 


1 


L 


CATO 


1 


1 


uAiCb 
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A17, Alb - These Dlts are the upper two oits of the 
address register. IMT dees net clear these cits. 

PB - Setting this bit simulates a memory rarity error 
setting the BUS Pie signal on the UtU&iiS when the data 
register is read. This bit is cieareri by IMT. 

TO - This bit indicates that a UNI5US transfer timed out and 
SSYN was not returned. It is reclocKed every transfer, and 
ciearec by irtlT. READ ONLY. 

PE - This bit indicates that BUS PB on tr.e UNIBUS occured 
during a DATI. It is reelected every datI cycle, and also 
cleared by InIT. read cnl*. 

BR7-BR4 - These four bits cause the device to assert their 
respective BR requests, and attempt to interrupt at that 
level. They may be set in any combination to verity the 
arbitration logic. Once these cits are set tne IPEC will 
attempt to interrupt until either the bit is cleared or the 
interrupt has taken place. These bits are not cleared by the 
interrupt taking place, and must be expiicitally ciearec 
by either writing a zero to tne appropriate bit position, or 
by IMT before thev can ee set again to initiate another 
interrupt. 

ACIE - mis oit is ACLC Interrupt Enable. *hen set, it will 
cause an interrupt to vector 1E« on tne leading edge of a 
UNIBUS ACLG signal (power going down) and aqain approximately 
100 ms after the trailing edge of ACLJ (power coming up). 
Cleared by IKIT. 

ACLCl - Tnis bit is set by a power fail condition, and 
causes an interrupt if ACIE is set. 
READ CNLY 

INTDCNE - This bit indicates an interrupt has taicen place 
that was caused by one of the BR bits being set. The bit is 
cleared oy writing a (i) to it or by IhlT. 

IWIT - This oit will initialize the internal logic of the 
IPEC *nen set. The output is undefined when read. 

CGMRUL REGISTER 2 F3F46c 
ll5'll4|lJll2|llllO|09IC»|C7l0bib5l04|O3IG2|Ult0U| 



£ 


I 


A 


a 


B 


y 


b 


V 


V 


V 


V 


V 


V 


V 


V 


V 


X 


M 


C 


!* 


« 


H 


R 


8 


7 


6 


5 


•+ 


3 


2 


1 


c 


T 


T 


L 


7 


b 


5 


4 




















V, 


D 


C 




























G 


G 


2 




























D 


t 
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va-vo - Tnese bits specify cne vector to be usea oy an 
interrupt initiated oy Ccr.troi heqister 2. 
Tnese bits are a'OT cleared by lull. 

5R7-BR4 - These bits cause the device to interrupt in 
the sa&e manner as the Bp bits in Control tfegister 1. 
Cleared by 1NIT. 

ACLC2 - This oit wnen set will cause ACLO on tne UNIdUS 
to be asserted for approximately 1.5 ms. The bit -is 
self clearing. This bit is not affected bY 1H1T.. 

INTDGNfc - This oit works tne same as the INTDONE oit 
in Control Register 1, but for interrupts initiatea by 
by the B» bits in Control Register 2. This bit is 
cleared by writing a one to it or by INIT. 

EXT.VOD - This bit is reserved tor future use, should be 
zero wnen read. READ ONLY. 

3.4 EXAMINE A UNIBUS EXERCISER REGISTER 

Examine location FBFOOO, this will aive vou location 770000 
on tne second UNIBUS. For a aescription of what the bits in 
the UBE registers do, consult tne UBE users Manual. 

By examining a UBE reqister you are checking that you can . 
get out to tne BA box. 

3.5 BOCI UF THE DIAGNOSTIC SUFERVISCH IN STA.iDALOkE PCDE 

Minimum revision of the Diagnostic Supervisor that can be 
oe used is Co. 4). 
EX: 

B/10 XXXX 

.where (XXXX) is the boot device. 

3.6 ATTACH IriE DW750 

This can be done in two *ays, either by running the Autcsizer 
prograir EVSBA or by doing a manual attach. 

EX:i 

0S> RUd EVSBA 



DS> SELECT ALL 



PAGE 9 
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EX: 2 

US> ATTACK DW75C O'l D*l 

DS> ATTACH UBE L*l U60 770OU0 510 

DS> SELECT D»-l 

DS> SELECT UBO 

3.7 RUN THE UBI/D*750 DIAGNOSTIC 

A minimum of two passes cf this diagnostic should be run. 
The program is called ECCcA, ana shoula De REV 1.3 or 
higher. 

EX: 

0S> RUM ECCBA 

03.8 RUN APPFCFRIAIE DIAGNOSTICS FOR DEVICES UN THE SECOND UMBUS 

Run whatever other appropriate diagnostics are necessary 
to verify the peripherals that were aaded to the D*750*S 
UMBUS. These diagnostics can be determine© by referring 
to the installation manuals for tne aaded devics, lookirq 
tneir up in evndx, or by using the Diagnostic Supervisor 
help file as follows. 

ex: 

ds> help cev xxxx 

where (XXXX) is the device you want Know about. 

3.9 REMOVE THE UMBUS EXERCISER MODULE 

3.9.1 Remove the UBE module. 

3.9.2 Replace the NPG jumper wire on the backplane iwire froir 
pins CAi to CBi in slot \*rere M7855 is installeo). 

3.9.3 Replace tne Grant card back in it's original slot 
(slot C of an SPC slot). 

3.10 BRING UP VMS AND RUN UETP 

for information on setting up and runnina UETP refer tc tne 
VAX/VM£ uETP User's Guide (AA-De43A-TE) 

3.11 RETURw SYSTEM TO CUSTOMER 

Paae 10 
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L0005 CCS/WCS 



70 



CCS SLOT 5). THE CPU COMPOL STGrit (CCS) *L0005 

THE CPU CONTROL STOKE CONTAINS THE MICROCODE RZNS FuR 
THE SYSTEM (6K BY 80 BITS), A "*EXT" ADDRESS LATCH, A Mb 
MISC. 5<UK SELECT AND PARITY GENERATOR L3GIC (HI NEXT 
FIELD 0;<1LY). 

THE CCS 60ARD IS THE MOTHER 3GAFD FQt> THE 4CS (tfhlTEABLE 
CONTROL STORE) OPTION. THE *CS IS PRESSED Q1 THE PINS ON 
THE BOARD AND IF IT MUST BE REMOVED, USE A GRANI CARD AS 
A PR* BAR TO PREVENT IT FROM CRACKING. THEHE 13 A JUMt-fcR 
ON SOME CCS BOARDS TO TIE BIT 13 OF THE "NEXT" FIELD OF THE 
MICROCODE LOW, IT MUST BE REMOVED TO ENABLE VCS-^SE". 

THERE IS NO DIAGNOSTIC TO TEST THE CCS ROM COMTENTS, Tht BEST 
WAY TC DETERMINE THE CONDITION OF THE CCS IS TO DO A PAWITY 
CHECK UNDER RDM MQOS (RDM>PAR O) IF YOU GET A PARITY SICP AT 
CSAO 17FO, IT IS UK. ( V3 FAR AS WE CAN TELL) KEEP IN MIND 
THAT DIFFERENT REVS. OF CCS BOARDS inILL CAUSE FAILURES 
UNDER THE WRONG REV. OF DIAGNOSTICS. THE REV. OF THE CCS 
CAN BE DETERMINED BY EXAMINING THE IPR 3E BITS 9-15 (SID) 
THE NUMBER HILL BE 1H HEX AND MUST BE CONVERTED TO DECIMAL TO 
BE ABLE TO INTERPRET THE REV. LFVEL (EXAM: 3E = REV 62) 
THE DPM MICROOIAGNOSTICS DO SOME MINOR INTEGRITY TESTS CN 
THE CCS IF YOU WANT TO RUN THEM, RUN ECKAB.EXE DPM MICFG'S. 

THE CCS MICROCODE FIELDS CCNMECT TO THE )PM, MIC, AfcG UrI 
MODULES THROUGH BACKPLANE WRING. 

THE *CS IF INSTALLED IS CONNECTED TO THE C*I. 

THE WCS CAN tJE TESTED USING Tht LEVEL i DIAGNOSTIC ECKAX.EXE. 

THE MODULE ALSO CONTAINS V*Q OSCILLATORS ME 13.75 W H2 FOR THE 
SAC CHIP TO CREATE SYSTEM CLOCKS, AND ONE 1 4HZ FOR 1HL TDK 
CHIP'S COUNTER* 

THE CCS MODULE HAS NO GATE ARRAYS. 
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WRITEABLE CONTROL STORE KU750 



THE KU750 WRITEA8LE CONTROL STORE OPTION IS DESIGNED TC 
ALLOW THE LOADING OF OPTIONAL rtlCROCnDE TO -lANObE FLCAT1NG 
GRAND AND HUGE INSTRUCTIONS NOT NORMALLY SUPPORTED Mi THE 
BASIC CFU MICROCODE. THE WCS WILL ALSO *LL3W THE LOAUl.JG 
OF CUSTOMER WRITTEN' ROUTINES IN MICROCODE PROVIDED IHAl THE 
CODE IS WRITTEN IN THE PROPER FORMAT AND CARE IS TAKEN 10 
CALCULATE CORRECT MICRO-FIELD USAGE AND PARITY. 

THE WCS IS LOADED VIA THE CMI BUS FROM ADDRESSES BEGINNING 
FROM FOQQOO. EACH MICRO WORD WILL REQUIRE FOUR WRITES 
ACROSS THE CMI TO ASSEMBLE ALL PO BITS. IF THE CODE IS 
DIGITAL'S FLOATING POINT OPTIONAL PACKAGE THEN A LOADER 
ROUTINE WILL BE PROVIDED OH A CASSETTE TAPE AMD INSTRUCTIONS 
WILL BE GIVEN EXPLAINING HO* TO MAKE THE LOADING PROCESS A 
PART OF THE STARTUP COMMAND PROCEEDURE. 

INSTALLATION: THE WCS IS A SMALL PC BOARD WITH RAM CHIPS ON IT 
AND HAS NO HETAL FRAMEWORK OR HANDLES. IT IS INSTALLED 
"PIGGYBACK" ON THE CONTROL STORE CCCS L0005) MODULE BY 
FIRST REMOVING THE PUSH ON JUMPER CIF INSTALLED) FROM 
THE PINS PROTRUDING FROM THE CCS BOARD. THIS JUMPER 
WAS INSERTEO BY MANUFACTURING TO TEE BIT 13 CF THE 
CONTROL STORE "NEXT" FIELD TO GROUND THUS PREVENTING 
ACCESS OF MICRO ADDRESSES IN THE *CS R^NGE C2000 *) 
FROM BEING ACCESSED WITHOUT h'CS INSTALLED. 
NEXT REMOVE CIF INSTALLED) THE PLASTIC PIN GUARDS FROM 
THE PIN PORTS ON THE CCS. THESE GUARDS SERVED TO 
PROTECT THE PINS AND ALSO ASSURE THEY ARE STRAIGHT. 
THE WCS MEST BE CAREFULLY PRESSED DC*N AGAINST 
THE CCS AND SECURED BY TWO KYLOrt SCREWS PROVIDED IN THE 
KIT. FINALLY RE-INSTALL THE CCS MODULE Ift. THE CPU. 

NOTE: THIS TEXT IS INTENDED TC BE A REMINDER OF THE bASIC 

INSTALLATION PROCEEDURE AND SHOULD 40T BE SUBSTITUTED 
FOR THE KU750 INSTALLATION GUIDE I* ANY wA*... 

TESTING AND DIAGNOSIS: THE WCS CAN feE TESTE-) BY RUNNING THE 
LEVEL 3 MACRO DIAGNOSTIC ECKAX.EXE THIS TEST ShOULD 
BE RUN IN THE MANUAL MODE (DS>H 5CXAX/SEC:MANUAL ) 
AND THE WCS FORMATTING TEST *ILL GI/E A "LAST ADDRESS" 
OF wCS. THIS ADDRESS ShOULD BE REMEMBERED AMD LSED 
IN THE ATTACH COMMAND t'OR THE KA750 CPU. 
IF THE DIAGNOSTIC FAILS AND THE C?U IS KNGWi* TO BE IN 
GOOD CONDITION, THEN THE WCS MUST BE REPLACED. 

TECH TIP: : iHEN REPLACING THE WCS USE A G727 U^IBUS GRAi.1 CAPD 
AS A PRY BAR TO EVENLY DISTRIBUTE HE PRESSURE LF 
REMOVAL. IF A SCREWDRIVER IS USED, THESE IS A VEPY 
GOOD CHANCE THAT YOU WILl* CRACK HE PC BOARD. 



wCS CONTINUED! 7 2 



\ T OT£: T4E V»CS CS MOT GOluC TU bE oTGCKEO [M /OUR FltLL SPARES 
KITS DIIF TO THE PROJECTLi) LOW OEMV-M FQR THIS CFTIu^', 
THEREFORE IT IS LEFT JF TC YOUR IMOIVIO'JAL OFFICES TO 
KEEP A SPARE Oft HAND IF YOU SUPPORT THE OPTION. 

USER ACCESS: FOR A USER TO ACCESS A USER WRITTEN SICRGCCDE 
RCUTINE IN THE WCS, HE/SHE MUST FIRST 3S SURE THAT 
THE REQUIRED MICROCODE IS LOADED. 

IN THE MACRO PROGRAh THAT IS ATTEMPTING ACCESS WCS 
HE/SHE MUST USE A "XFC" NATIVE MODS INSTRUCTION. 
THE XFC (EXTENDED FUNCTION CALL) INSTRUCTION wILL 
SEND US TO SCBB+14 AND THE LOWER TWO BITS OF THfc 
VECTOR ADDRESS AT THAT LOCATION MUST 3S fcOUAL 10 2. 
IF THIS IS THE CASE WE WILL TRAP TO WCS LOCATICf- 2001 
A*1D HOPEFULLY PICK UP THE FIRST MICR043RD OF OUR 
ROUTINE. TO RETURN TO CCS AFTER EXECUTION OF IKE 
MICRORCUTINE *K SIKPLY HAVE TO HAVE \ CCS ADDRESS 
VI THE "NEXT" FIELD OF OUR FINAL MICRQtfOKD IN *CS. 
OBVIOUSLY SOME CARE MUST BE GIVE'l Id THS SELECIION 
OF A RETURN ADDRESS AND THE USER TN ANY CASE SHOULD 
RESEARCH THE SU3JECT THOROUGHLY A43 REFER TO Th£ 
ASSOCIATED DOCUMENTATION BEFORE ATTEMPTING An 
ADVENTURE OF THIS MAGNATUDE. 

MOTE: CUSTOMER WRITTEN MICROCODE IS NOT SUPPORTED BY L.E.C. 
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L0006 RDM/MTM 
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RDM/MI." SLOT 6). THE WE^OTE DIAGNOSTIC ■nOuLa CRD1) *L0006 (F.S.) 

-THE *AlNTE'.'A,iiCE TCOL -..JOULE (4T1) *LOOU<? xA CCUST.) 

T^E REMOTE DIAGNOSTIC MODULE IS CONSIDERED A OIAG&OSIIC 
TOOL. IT IS NEVER CUSTOMER Q*U£0 OR REPAIRED ON CUSTOMER 
TIME! O.E.M. CUSTOMERS CAN PURCHASE A SPECIAL MODULE CALLED 
THE MTM MODULE WHICH ALLOWS RUNNING MICRO-DIAGNOSTICS fcUT OOES 
NOT ALLOW CONNECTION TO THE- DDC CENTERS. 

THE RDM ALLOWS RUNNING THE MIC&CDIAGNOST ICS, AND REMOTE 
DIAGNOSIS FROM THE ODC CENTERS. *HEN THE ROM IS INSTALLED, 
THE TU-58 AND CONSOLE SIGNAL CABLES ON THE BACRPLAmE MUST *Z 
MOVED TO THE RIGHT SIDE (VIEWED FROM THE REAR) OF THE FINS 
IN SLOT 6. THIS ALLOWS THE CONSOLE TO TALK DIRECTLY TL TKF. 
RDM EOARO, AND THE TU-53 TO LOAD MICRO-DIAGNOSTIC PROGFAMS 
DIRECTLY INTO THE *AM ON THE RDM BOARD OR LEVEL 4 MACRC- 
01 AGNOSTICS THROUGH THE ROM I«TO MAIN MEMORY. 

WHEN IN CONSOLE I/O MODE, C>>>) A *P THEN *D WILL ENTER 
ROM MODE (RDM>). WHEN A MICRODIAGNOSTIC TAPS IS LOADED, 
THE FIRST PROGRAM TO LOAD IS ECKAA.EXE OUR MICRO MONITOR . 
ONCE LOADED, THE MICMON HANDLES THE DIAGNOSTIC SXECUTIGN 
ANO HAS QUITE A FEW OF IT'S OWN UNIQUE COMMANDS. 
THE DIAGNOSTIC MINI REFERENCE GUIDE LISTS THE COM.MANOS 
UNDER MICMON (MIO). THE MICiCN CaN BE LOADED 3i ITSELF 
UNDER RDM MODE BY THE COMMAND RDM>TE/C <C9> 

NOTE: MICRO-DIAGNOSTICS REV. 4. XX AND Up HAVE ECKAF.EXL 

THE RDM'S 0*N INTERNAL DIAGNOSTIC AT THE END OF LACK " 
TAPE. TO RUN THE RDM DIAGNOSTIC YOU 4UST uSE A AfcW 
COMMAND UNDER MICRON, (MIOOI DM <QH>) 
*** THIS DIAGNOSTIC <UST BE RUN IN A KNOWN GOOD CPU' *** 

THE RD« MODULE CONNECTS DIRECTLY TO THE CMI TO ALLOw 
TROUBLESHOOTING ANY MODULE LOCATED ON THE CMI BUS. 
*** THE RD* HAS THE HIGHEST CMI PRIORITY OF ANY NEXUS *** 
IT IS ALSO CONNECTED TO THE "■* BUS. 



THE RDV MODULE HAS NO GATE ARRAYS. 
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CONTROL KEY FUNCTIONS, RDM 



Control D 
Control P 
Control U 
Control 
Control R 
Control C 
Control S 
Control Q 



Enter ROM console mode 

Enter console mode 

Abort current command line 

Inhibit printing of text 

Retype current command line 

Cancel current function (repeat console command) 

Disable CPU output to active terminal 

Continue output to terminal after Control S 






CMI 



WBUS 



CONSOLE 

CON 

CHIP 



UART 



CONSOLE 



UART 



LB 



REG 
(2) 



A 

REG 

(11 





REG 

(2) 






INTERNAL BUS 



TUS8 



UART 



MOOUM 



REMOTE 
LINE 



UART 



PHONE 



DIAGNOSTIC CONTROL 



00C 



8085 

MICRO 

PROCESSOR 



RAM 



CSBUS 



STORE 



MATCH 
REG 



DCS 

RAM 



ADDRESS 
DECODE 



TRACE 
STORAGE 



PROM 






sz 



CONTROL STORE DATA 



Remote Diagnostic Block Diagram 
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OPTIONS SLOTS #7,K,9) CPTIO.M SLOTS 

THESE SLOTS CAN BE USED TO INSTALL AMY OF THE CURRENT 
CPU OPTIOWS AVAILABLE. (EXCLUDING IHE F?4 VrilCH MUST dE 
INSTALLED IN SLOT *1) THE MOST COMMOM OPTION" IN THESt 
SLOTS IS THE MASBUS ADAPTER (M*A) OPTION. 4H*A AN OPTION 
IS INSTALLED THE GRANT JUMPERS ON Trie 3ACKPLA4E MUST EE 
REMOVED FOH THAT SLOT AMD THE APPROPRIATE ARBITRATION 
JUMPERS MUST BE SET UP IN ACCORDANCE WITH THE OPTION 
INSTALLATION GUIDE. OPTIONS AVAILABLE INCLUDE TKE 
MASBUS ADAPTER (MSA), AMD A SECOrtO UNI8US ADAPTER (SU3), 
THE SECOND UNI3US DOES NOT HAVE "COM" CHIPS OR AN "INT" CHIP 
ON IT, THUS IT IS REFERRED TO AS A "SUB" (SECOND UNIBUS) 
ADAPTER. THE PURPOSE OF THIS SECOND UNI3US IS TO ALLOW 
CONNECTION OF MORE UNI3JS DEVICES. 
PLEASF. NOTE: THAT THE SYSTEM CAilNOT 3E BOOTED FROM ANY DEVICES 
ON THE SECOND UHIBUS. 
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L0007 MBA 



78 



THE RH750 MASSBUS ADAPTER IS A GENERAL PURPOSE INTERFACE BETWEEN 
THE CMI AND THE HIGH SPEED MASSBUS DRIVES. IT INTERFACES THE 
32 BIT CMI DATA PATH TO THE 16 BIT DATA PATH OF THE MASSBUS. 

GATE ARRAYS: 

MDP: MASSBUS DATA PATH <S CHIPS) 

RESPONSIBLE FOR ROUTING DATA AND ADDRESS INFORMATION 
TO AND FROM THE CMI AND MASSBUS* EACH CHIP. HANDLES 4 
BITS EACH. ftuu> TE"CC vuHTo-H WvR»A yoc* *<*■£; U>c//ct/u Fo& 

mdcj massbus data path control chip <1> 

controls and maintains status on map parity and validity, 
it detects the beginning and end of a data transfer* and 
maintains the status on the success of each transfer. 

mci: massbus cmi interface control (1) 

handles arbitration , command/address control t status 
generation and checking interupts. 

mrc: massbus register control (1) 

detects the initiation of data transfers and produces 
the data transfer function codes. it also produces 
the control signals for the massbus control bus. 

msct massbus silo control chip (1) 

contains the registers needed to address the 32 bytes 
of silo ram* and the logic used to detect silo empty 
and silo full. it controls the generation and checking 
of silo and massbus data bus parity. the cmi data mask 
is generated here as is the control field for controlling 
the flow of data in the mdp chips. 

the busses: 

control bus: the massbus control bus is an asynchronous bus 
linking the drive control/status registers with 
the cpu. the control bus is independant of the 

DATA BUS* ALLOWING WON DATA TRANSFER OPERATIONS 
TO BE INITIATED WHILE A DATA TRANSFER IS IN 
PROGRESS. THERE ARE 31 SIGNAL LINES. 

DATA BUS: THE MASSBUS DATA BUS IS A HIGH SPEED 

SYNCHRONOUS BUS USE FOR TRANSFERRING SLOCKS 
OF DATA. THE MBA MUST BUFFER THE DATA AMD 
GENERATE MEMORY ADDRESSES, THERE ARE 23 
SIGNAL LINES. 

INTERNAL BUS: INTERFACES ALL THE INTERNAL SIGNALS THAT 

CONTROL THE ADAPTER. THERE ARE 32 SIGNAL LIMES 
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(Tap) \ — 

THE M3A MODULE *L0007 



J *SC I 



I 


'4RC 


1 


1 


MCI 
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MDC 
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I MDP4 » I MDP1 | 
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MSG 
SILO 
CONTROL 
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8 MDP 
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DATA 
PATH 



c 



ji 



N*' 16X4 
>1_K *» AMS 



13 



MBC 

REGISTER 

CONTROL 
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INTERNAL BUS 



1£ 



MAP 
4EA 

266X4 
RAMS 






^ 



INCOMING MAP AOORESSES 



?! 
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MOC 

DATA BUS 
CONTROL 
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MCI 
CMI 
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DATA BUS 



CONTROL BUS 
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RH-750 MBA 5iMf)l.fieJ Block Dictjp»«t 
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.*ASSr»'JS ALUPTES I-iSrAuLATI'.- jU^lKS 

MSA'S MUST 5E SET UP FOR PROPER: 1. SILid TRANSFER *ATE 

2. »*6A NUMBER IDENTIFICATION 
(MBAO,M»Al OR 13A2) 

3. CMI AR8ITHATIQM LEVEL 
(1,2 OR 3) 

1. BEFORE ANY MBA INSTALLATION, FIRST REMOVE ALL 3H JUMPERS -fttCM THE 
DESIRED SLOT, (PREFERABLY SLOT 9 IF THIS IS THE FIRST KBA) 

2. SILO TRANSFER RATE INVOLVES A SINGLE JUMPER BETWEEN PINS 43 AND 45 
OF THE DESIRED SLOT. THIS JUMPER MUST BE INSTALLED IN ALL SLOTS 
CONTAINING MBA'S. SECTION A OF THE DESIRED SLOT. 



3. MBA IDENTIFICATION JUMPERS ARE REQUIRED TO INFORM THE CPU WHICH 
4BA IS IN WHICH SLOT. THE JUMPFFS ARE INSTALLED AS FOLLOWS: 
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AcL jUriPEHS Ii-.STALLSD l:« SECTION A OF THE DESIRED SLOT 
homO AS REuaTED TO DEVICE CODE DbAX: 

JUhPER PI MS 51 TO 53 AtfO 52 i'C 54 TO SELECT MiiAO 
4BA1 AS RELATED TO DEVICE CODE DE3X: 

JUMPER PI*5 51 TO 53 O.JLY TO SELECT MBA1 
MBA2 AS RELAXED TO DEVICE CODE DBCX: 

JUMPER PI.VS 52 TO 54 OsiLY TU SEuECT MBA2 

4. C.Mi ARBITRATION JUMPERS ARE TO ESTABLISH A CMI PRIORITY LEVEL 
FOP. THE MBA. KEEP IN .MIND THAT Ir, THE 11/750 THE UAH'S USE 
THE UNIfcUS BR5/6G5 LINES TO INTERUPT THE CPU, THUS SOME THOUGHT 
MUST BE GIvEN TO rfHAT LEVEL TO ASSIGN TO WHICH SLOT. 

NOTE: BASICALLY THE HIGHER THE SLOT NUMBEK, THE HIGHER THE C*I 

ARB LEVEL. (THIS IS ONLY A GOOO RULE Of THUMB, -JOT A REQUIREMENT.) 

ALSO SOME THOUGHT SHOULD BE GIVEN TO ACCESS OF CA.iLSS 0* Trtc 
BACKPLANE *HEN INSTALLING OT'lER OPTIONS. 

THERE ARE THREE C*I ARBITRATION LEVELS ASSIGNED TO MBA's . 
TnEY ARE A3 FOLuOwS: 

CrtI AR8 LEVEL 3: INSTALL JUMPER 62 TO 64 

SECTION A 



ol • m62 
o3 . LI 6 4 



CMI ARrJ LEVEL 2: INSTALL JUMPERS 60 TO 62 A. ID 63 TO 64 

SECTION A 



59 . R*tf 

ol . |J o2 

•3 3 f?™^^ 'J -* 



C.-.i **^ ijtv'EL l: I 'STALL JUiPEfcS 60 TO 62, ol T ! J 63 Mf,D 64 TO 6o 

SECTIJl* * 



By ^ 
FT 4 

o5 . |.| 6o 
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IF OTHER QE/ICES ARE TO *S INSTALLED In JME JPTi J < SLOTS, 1'iie.Rc AHs 
T*0 MORE C*I ARd LEVELS RESERVED FOR FUTURE USE. 

CMX ARb LEVEL 5: INSTALL JUMPE.K 55 TO 57 

SECTION A 
55 PI .56 



0: 



57 |j| .53 

ANO C*I ARo LEVEb 6: INSTALL JUMPER 57 TO 59 
__ SECTION A 

5 - 



5 



7 ri . 5d 

9 y . oO 
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£ A A, -If Leo Of rlECJ.4M£.i.l)SO 1A33BUS ADAPTEK JUMPE.* C J iftjURAI IuAiS 



S-.CILGU A =JF DESIRED SLOT 



«ric« XiMSIAbiilwG A.J uPTIU*, ALL B(i JUMPERS MUST d£ KE.M-j /SO KR'3< THAT 5L0Ti 





,0** 


SILO TRANSFER 
" f RATE JUMPERS 




- 


4i nj .44 




C "n 


. 44 




^^^ 43 fl .44 


43 y . 4o 




— ru 


. 46 




45 [J .46 


47 . . 4<3 




47 . 


. 4b 




47 . . 4b 


49 . .50 




49 . 


. 50 




49 . * 50 


31 . p| 52 
53 . y 54 


A6k2 


;;q 


. 52 

. 54 


Mfrrtl 


» " waq 


33 . .56 




55 . 


. 56 




55 . .56 


57 . .56 




57 . 


. 58 




56 . .36 


59 . pj 60 




59 . 


p. 60 




59 . . bO 


61ft y 62 
63 y pi 64 


ArM 1 


61 . 
63 XJT 


— r\ 64 


CM I 
AFB 2 


61 . 151 o2 C + l 

1 j Aha 3 
53 . [J fc4 


65 . |J oo 




65 . 


. 66 




65 . .bo 


*>L T 7 




ScoT 8 




SCOT «\ 


Fl CODO 




F ~L.fr QO£> 




Fz.%000 
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L0011/16 CMC 
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C;-fC SLUT #10). T^E CPU 1?MORY COiiTPULLEa (ClC) *L30ll CR *LG015 

FIRST NOTE THAT THE 30ARD MUM6ER IV THIS SLOT IS L0011 
OR L0016 .JOT 10. 

THE CPU MEMORY CONTROLLER MODULE CONTAINS IT'S OWN 
MICROCODE TO CONTROL MEMORY REFRESHES, DATA SUFFERING, 
SELECT TIDING CCAS AND RAS) . THE BOARO CONTAINS ERROR 
CHECKING AMD CORRECTING LOGIC, STATUS REGISTERS, 
CONFIGURATION STATUS LOGIC, AND THE BOOTSTRAP ROMS. 

STATUS REGISTERS: CSRO F20000 (EhPQP LATCHING REGISTER) 

CSR1 F20004 (DIAGNOSTIC REGISTER) 
CSR2 F20003 (MEMORY MAP REGISTER) 

BOOTSTRAP ROMS: RQV SOCKET A F20400 

ROM SOCKET B F20500 

ROM SOCKET C F20600 

ROM SOCKET D F20700 

NOTE: WHEN EXAMINING THE ROMS IN THIS* SOCKETS, THE LOW 
WORD OF THE FIRST LOCATION WILL CURTAIN THE ASCII' 
EQUIVALENT OF THE DEVICE TYPE MNEMONIC FOR THAT PCM. 

EXAMPLE: >>>E/L/P F20400 

P O0F2U40O XX XX 44 44 = OD (ODAO) 

THE CMC IS CONNECTED TO THE CMI AND THE MEMORY BUS. 

THE LEVEL 3 DIAGNOSTIC ECKAM.EXE TAPE #5 WILL TEST THE 
MEMORY AND CONTROLLER. PLEASE NOTE THAT THE DIAGNOSTIC 
WILL TEST ONLY ARRAYS 1-7, TO TEST ARRAY 0, YOU MuST 
EITHER SWAP POSITIONS *ITH ANOTHER BOARO OR RUN THE 
MIC MICRODIAGNOSTIC (ECKAC.EXE TAPE *2). 

THE CMC HAS TWO AVAILABLE VERSIONS: 

LOOll: SUPPORTS M8728 256 K3 AkRAYS ONLY (MAX. i MB'S) 
L0016: SUPPORTS BOTh M8729 AND «8750 ' MODULES 

(M8750 IS A 1 MEGABYTE ARRAY GIVING LS A MAX. 

OF 8 «d'S) 
IF BOTH TYPES APE MIXED, THE 4.3728'S ,»uST BE 
INSTALLED DIRECTLY AFTER US 1 MEG 6GARL£. 

NOTE: THE L0016 CMC MODULE RF-3UIRES A RE'/. C JACKPLAfifc ,--HICH 
ENABLES THE USE JF BIT 24 OF THE CU ADDRESS. IhE REV. 
CA^ BE DETERMINED BY EXAMINING THE SYSTEM I. p. HEMSTER 

>>>E/I 3E 

I 0000003E 02 00 XX X8 

A? 5 INDICATES A REV C BACKPLANE 
(SEE THE R-WCOM ^OCU«t*'T) 

GATEARRAJfS: MAP,«DL,«EC 



87 



(TUP) I — 

THE CMC MODULE: *L001t CK *L0016 



I *SCt I 

I MDt-3 I I MDL4 t I MEC2 I 

I MDL2 I I MDL1 | I 
.......... | 

0> GFEEM LED (POWER) 1 MAPA4ADI 

C> RED LED (MEMORY CONFIGURATION ERROR) 



I I I I I I I I 

101 ICI iai |4| 

I I t I t I I I 

SOOT RUMS 



map/mad: 



ri Emory A DOM ESS 
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PRuCSSoCF CHIP 



MAP s LOOU 



MAO = 1-0016 



THE MAP/MAO CHIP PERFORMS THE DECODING JF ADDRESS BITS TO 
SWABLE MEMORY ARRAYS, DETECT NXM'S, SIZE *EMOPf ARRAY 
BOARD POPULATIONS, AND DETERMINE STARTING ADDRESS OFFSET. 
THE MAP/MAD CHIP ISSUES NX* STATUS ON THE CMI, Af.D LIGMS 
RED LED IF IT DETECTS A:i ILLEGAL CONFIGURATION OF HtfeOhY. 

PART NUMBER: 19-14706 

BEST DIAGNOSTICS: MIC MICRO'S ECKAC.EXE 

MS750 MACRO ECKAM.EXE (LEVEL 3) 



THE 



MODULE: CMC 



GATE ARRAY: MAP 



MAP 







CMI DATA 19—1..- 






CMI DATA 17 2 1 






CMI DATA 18— 3-. 1 






CMI DATA 20 4..I 






CMCF LATCH IAR 5-0 1 




CMCU MEMORY PRESENT 6.0| 






CMI DATA 22—7—1 






CMI DATA 21 8 1 






CMI DATA 23 9 1 


INTERNAL 


BUS 


MEMORY PRESENT l.lO.ol 

FMGP3 1-1 1-0 1 

VGA-12— 1 

VCC-13— 1 


INTERNAL 


BUS 


MEMORY PRESEMT 0.14-OI 
FVGP3 0-1 5-0 1 


INTERNAL 


BUS 


ADDRESS ME* SEL2-16-OI 


INTERNAL 


BUS 


ADDRESS MEM StLl-17-Ol 


INTERNAL 


bUS 


ADDRESS MEM SEL3-19-OI 


INTERNAL 


BUS 


ADDRESS MEM SELO-19-ol 
U.20 | 




- 


N-21— 1 


INTERNAL 


BUS 


ADDRESS *EM SEL5-22-OI 


i-iternal 


SUS 


ADDRESS MEM SEL4.23.ol 


INTERNAL 


BUS 


ADDRESS *E4 SEL6-24-OI 



C) 



•-0-4d, 
10-47, 
10.46. 
10.45. 
10.44, 
10-43. 
(0.42. 
10.41. 
IO.40 
10.39 

I 38 

10-37, 
10-36. 
I —35. 
io.34. 
• 0-33, 
10.32, 
lo.3l. 
10.30, 
Jo-29, 
1—28. 
IO-27, 
1—26 
lo_25, 



.CMCK 
.CMCK 
.CMCK 
.CMCK 
.CMCK 
.CMCK 



STA 
STA 
STA 
STA 
STA 
STA 



.INTERNAL 
.FNGPJ 7 
.CMCK STA 
.INTERNAL 
.GROUND 
.INTERNAL 
.INTERNAL 
.GROUND 
.F?*GP3 2 
.INTERNAL 
.FNGPJ 5 
.F1-.GP3 6 
.INTERNAL 
.FNGP3 4 
.tt 

.FtfGP3 3 
.CMCF MAR 
•It! TERGAL 



19 
23 
21 

20 
17 
22 

BUS MtMQfcY FHESENT 7 



19 

BUS MEMORY PRESENT 2 

BUS MEMORY FKESENT 4 
BUS *£MCfiY PRESENT 3 



BUS MEMLRY FRESENT 5 



BUS MEMORY PRESENT 6 



LATCH 

BUS ADDRESS ►■£»* SEL7 



THIS SIDE TOWARDS FINGERS ON BOARD 



kuL: 



MEMORY DATA LOOP CHIPS 
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THE MOL CHIPS FUKTIOM LIKE THE 40R CHIPS 0:4 THE tfIC 
MODULE, THEY PASS ALL DATA A:«iU ADDRESSES TO A'40 FROM Thfc. 
CMI ANO INTERNAL MEMORY BUSES. THEY PR-JVIOE VARIOUS S1ATUS 
REGISTERS (CSR'Sl, AND A PATH FOR THE 300T3TRAP ROMS TC 4E"0RY, 



4 CHIPS 



CHIP 
MDL 1 
MDL 2 
MDL 3 
MDL 4 



BIT SLICE 

<7-0> 

<15-3> 

<23-16> 

<3l-24> 



PART NUMBER: 19-14707 



BEST DIAGNOSTICS: 



MIC MICRO'S kCKAC.EXE 

MS7S0 MACRO ECKAM.EXS (LEVEL 3) 



MODULE: CMC 



GATE ARRAY: MDL (1 THROUGH 4) 



MDL 

CMI DATA 06,14,22,30 1<> 

CMI DATA 00,08,16,24 2<> 

N,AQ8,A15,N— 3— 

LATCn REG 2 MDL 0,1,2,3 4 

MDL OUTPUT COUIROL 2 5-0 

LATCH AUX MAR 6 

* 7— 

A03,A11,A19,CSR 1-27 3 

MDL OUTPUT CONTROL 1 9-0 

N,A09,A17,CSR 1-25.10 

A02,A10,A18,CSR 1-26-11 

VGA-12 

VCC-13 

N,MDL1 ADD HIT,M0L2 ADD HIT,N-14— 
VGA,VGA,GRwD,GRND (IDEwT)-15-o 
VGA,GR.VD,VGA,GRND CIOEWTJ-16-0 

A04,A12,A20,CSR 1-28-17 

A06,A14,A22,'J-19 

AC7,A15,A23,C5R 0-31-19 

A05,A13,A21,N_20 

LATCH REG 1 MDL 0,1,2,3-21 

N,MDL1 ERR nIT,MDL2 ERR HIT,M-22 

RC W DATA 0-2 3 

INTERNAL BUS DB04, 12 , 20 ,23 RD-24-0 



(1 THROUGH 4) 
'————— —*■——— 48. 

o lo-47- 

l<>46. 

|<>45. 

t<>44. 

1—43. 

I<>42. 

I041. 

1—40. 

|<>39. 

1—38, 

10-37. 

1—35. 

1—35. 
<>lo-34. 
OIO-33. 
OIO-32. 
OI0-31. 
010-30. 
OIO-29. 

I 2 8. 

OIO-27. 

I— 26. 
<> C) I 25 



.LATCH IAR 
.■I NIX F 

.CMI DATA 02,1 
.CMI DATA 01,0 
.CMI DATA 07,1 
,CMI OR E4AHLE 
,C!*I DATA 05,1 
.CMI DATA 03,1 
.LATCH MDR 
.CMI DATA 04 
.GROUND 
.CSR *R CY 

.dk enable 0,1 

.GROUND 

.INTERNAL $US 

.I«TER.4AL 3US 

.INTERNAL 3US 

.INTERNAL BUS 

.INTERNAL 3'JS 

.INTERNAL =?US 

.ROM DATA 3 

.INTERNAL «*US 

.R0"4 DATA 2 

.ROM D\TA I 



0,18,26 
9,17,25 
5,23,31 

3,21,29 
1,19,27 

12,20,28 



,2,3 



0b07, 15,23,31 RD 
3606,14,22,30 RD 
0B&5,13,21,29 RD 
DBOO, 08, 18,24 



DB01,C9,17,25 RD 
Ob03,ll,l9,27 RD 



De02 RD 



THIS SIDE TOWARDS FINGERS ON BOARD 



MfcX: 
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!"EVjRY ERUQR CORRECTION CHIPii 



DETECT A-JO CORRECT ALL SINGLE BIT mEMOR* ERRORS 
USI"JG THE MODIFIED HAVING COOL AMD SYNDROMS BITS, 
AMD DETECT DOUBLE BIT ERRORS CUwCGRPcCTA 3LE) . 



2 CHIPS 



CHIP 
MEC 1 
MEC 2 



BIT SLICES 

<15-0> 

<31-16> 



PART NUH95R: 19-14705 



BEST DIAGNOSTICS: MIC MICRG'S ECKAC.EXE 

MS750 MACRO ECKAM.EXE (LEVEL 3) 



MODULE: CMC 



GATE ARRAY: ."EC (1 AND 2) 



MEC LATCH DATA IN. 

OUTPUT 8YT20 LOWWORD,HIGH*ORD. 

MEC LATCH OUTPUT. 

INT£RNAL-BUS-DB05,21 RO. 

IMT£R.\.AL.BUS.DB01,t7 RD. 

INTERNAL_BUS-D807,23 RD. 

H. 
INTERN AL.BUS.0603, 19 RO. 
INTERN AL.8US-DB02, 19 RD. 
I*TERNAL-BUS_D300,16 RO. 
IMTERNAL-9US_D304,20 RD. 

VGA. 

VCC. 

IMT£RNAL-BUS.DB06,22 RD. 

S, SINGLE ERROR. 

N, ERROR. 

P SYNDROME T,I*iTL BUS C3 T RD^ 

P SYnDRO«E01,INTL BUS C301 RD. 

P SY*DROM£04,INTL BUS C3U4 RD. 

P SY\'DRO*E16,INTL BUS C316 RD. 

P SY&DRQ,M£02,INTL 3US C302 RD. 

P SY«DROME32,INTL BUS C332 RD. 

VGA,GRMD. 
LOW^ORD LATCH C3 REGISTER, VGA. 



MEC 


CI 


AND 2} 


.-1 — — 


•—- <>-o 


..2 I 





<>lo 


..3.0 1 




<>lo 


.4-ol 


<> 


lo 


-5.o| 


<> 


<>lo 


,.6.0 ! 


<> 


<>lo 


-7..I 




<>|o 


-8-o| 


<> 


1- 


-9.o| 


<> 


<>lo 


.13.01 


<> 


<>lo 


.11.0 1 


<> 


1. 


.12—1 




lo 


.1 3.. 1 




<>lo 


.14-0 1 


<> 


1- 


.15.01 




1- 


.16.0 1 




1. 


.17.01 




<>lo 


,18-0) 




<>lo 


.19.o| 




<>lo 


.20.ol 




<>lo 


.21.ol 




<>lo 


.22.0 1 




<>lo 


.23.0 1 




1. 


.24.0 




C) lo 



.48. INTERS AL-3US-DB1 0,26 
.47.lNTe.RNAL-3US.0B0s, 24 
.46.INTERNAL-BUS.0B15,31 
.45.MEC LATCH OUTPUT 
.44.INTEHN4L-SUS-DB12,28 
.43_INTERMAL-'*'JS-OB14,30 
.42-I.lTERJAL-8US.Dbl3, 29 
.41.0UTPUT BYTE 1 LO»C,hI 
.40-IMTER'UG.3US-D»0S,25 
.39-IN rER^ AL.3US.0B1 1 ,27 
.38-GROUND 
.37-CORHECT DISABLE 
.36-I.\fT£R*AL-3US-Cb02 
.35-GROUND 

.34-V5A,HH0R0 OUTPUT 
.33-LOWMORD GE*,GRND 
.32-INIERNAL.3US-CB01 Rt , 
.31-INTERNAL-3US-CB08 RD, 
.30-INTERNAL-3US.CB16 RO, 
.29-INT£RNAL-3US.CB T «£, 
.28-I i *T£R>lAL-3'JS.C804 FO, 
.27-INTER.NAL.3JS-CB32 PD, 
.26-LOiMORO OUTPUT CB BUS 
.25-P SYKDRO4E08, IWTL faU5 



RD 
RD 
hD 

KD 
RD 
FD 
*D 

FD 
RD 



RC,F SYND02 
CB SYNDROME 



F SYfiDOl 
F SYMD03 
F SYND16 
F SY-mD T 
P SYND04 
P SY^D32 
,GRND 
CBOfi RD 



THIS SIDE TOWARDS FINGERS ON BOARD 
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M9313 UET 
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oCn£ UET PROGRAMS .. 



NPR READ (DATI) USING MAP 0, P-0? 1, PFi- o 

»>0/I 37 1 :INIT 

»>D/W/p F30004 1 :PURGF. 3DP 1 #£>£, 

*»* >>>D/L/P F3Q600 80200008 :SFT UP MAP 0, VALID, P**- = 1000 PFA- 1 - Sr 

>>>0/P/L 1000 12345678 :DATA 

>»D/*»/P FFF460 :SET UP UNIB'JS ADDRESS 

>>>0/*/P FFF464 1 :SFT *PR "GO" <5IT 

TEST THE RESULTS: 
>»E/W FFF462 

Should get:5673 

INCREMENT JET ADDRESS REGISTER: 
»>D/d/P FFF460 2 
>»D/W/P FFF464 1 

TEST THE SECOND RESULT: 
»>E/W FFF462 

Should get:i234 

OTHER DATA PATHS AMD MAP FIELDS CAN 8fc USED BY SUBSTITUTING THE DATA 

AT THh; "*** n FOR THE FOLLOWING: BDP2 = 80400008 

BDP3 = 80600008 

DIRECT DP = 80000008 

MAhX OTHER EXAMPLES CAN BE TRIED USING THIS FORMAT: 
NPR viHlTE (DATC or DATQB) 

A). LOAD ADORESS REGISTER FFF460 

B). LOAD DATA -REGISTER *FF462 

C). LOAD CONTROL REGISTER FFF464 WITH THE FOLLOWING: 

CR<0>=1 

CR<2,1>=DATU or GAIGB (See Cnart) 
CR<4,3>=A17,Alfi (Address bits 17 end 16) 

aIPR READ (DATI or DATIP) 

A). LOAD ADDRESS REGISTER FFF460 

9). LOAD CONTROL REGISTER FFF4b4 WITH THE FOLLOWING: 

CR<0>=1 

CR<2,1>=0ATI or DAT1P (See Cnart) 
Cw<4,3>=Al7,Aio (Address bits 17 enc 16) 



t».R. 



A). LOAD DATA REGISTER <ITH /SCT'lR ADDRESS 
3). LOAD CONTROL REGISTER *ITH THF FOLLuWINI: 

CR<11-3>=RR LEVS.L (Exa:nale:CR<8>=l; = ?R<i) 



FLfcCIION CHART: 
CI I CO 



10= DATI 
11= JAII? 
110= DAT'J 
111= DrtTOE 
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1 ' ' ' I I I I I I i I I I I I I 

FeF460 115 tl4 113 112 ill 110 |0« 108 107 i06 105 104 103 \12 101 IOC J 

' I I I I I I 1 I I I I | 



I 



I 



I 



UET UMIBUS ADDRESS REGISTER 





1 


1 


1 


1 


1 


1 


1 


• 


i 


1 


1 


1 


1 


1 


1 


1 


1 


FFF462 


115 


114 


113 


112 


111 


110 


109 


ioa 


107 


106 


105 


I 04 


1^3 


102 


101 


100 


1 




1 


1 


1 


1 


1 


1 


1 


i 


1 


1 


1 


1 


1 


1 


1 


1 


1 



UET UVISUS DATA REGISTER 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



I I 

FFF464 UNIT 

i I 



I I I I I I I I I I | | I 

|3H7lBR6|BR5iaR4|Pfc I TO |FS |A17|A15IC1 ICO r*PR| 
I I I I I I I I I I i i I 



I 

issue uciiaus in it 



l<— --..--— __>l - 


* •» 


» » m 


I aUS REQUEST II | | 


1 1 


1 1 1 


1 1 1 


1 1 


1 1 1 


UNI3US PARITY tHROP 


1 1 


1 i i 


1 1 


I 1 


1 1 i 


UET SSYK TIM 


EOUT 1 


1 1 1 


1 


1 1 


1 1 1 


FORCE 


PB 1 


1 1 1 




1 1 


i 1 1 


AODR 


ESS EXTE- 


ISIJN | I 
1 1 1 



U'4X4US TRANSFER SELECT 
I 
ISSUE NPR "GO" 
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SUFFFRtli) DATA PATH CSR'S 
BDP 1 = F3O004 BDP 2 = F30008 BDP 3 = F3000C 



i 1 l 1 




i 1 


1 31 1 30 f 29 1 


BITS 1 THROUGH 2a ARE NOT USED 


1 01 


till 




i 1 



III I 

ERROR BIT | PURGE *IT 

COR OF BITS 30 AND 29) IF UWIBUS DATA: SEND IT TO THE C^I 

I | IF Cfcl DATA: CLEAR THE 3UFFEP 

NXM I 
UCE 

CMI MAP DATA FIELDS 

ADDRESSES F30800 THROUGH F30FFC 

31,30<«— — — >26,25,24,23,22,21,20< — >15,14< — — — - — --->0 

T T ^OT I TnOT 7 "" "T "not""* "T ~~"7 

IV I USED 10 I USED I DP | DP I USED | PASE FRAi-E rtUf-ifcEK | 

II I I I I I I I 

A AAA 

I I I I 

VALID BIT I DATA PATH SELECT BITS 

ES THIS WAP VALID I (SEE THE CHART) > 3IT 22 I 21 

I 

BYTE OFFSET BIT DIRECT DAT* PATH =010 

USED to ACCESS ODD PUFF DATA PATH 1=011 

BYTE BOUNDARIES BUFF DATA PATH 2=1 | 

BUFF DATA PATH 3 = 1 t 1 
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DIAGNOSTICS 
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DIAGNOSTICS AiMO LEVELS 

THE SPFCIFIC LEVELS OF ALL DIAGNOSTICS CA'J <*E F1UND IN 
SVNDX OK MICROFICHE. 

DIAGNOSTIC LEVELS 



LEVEL 1) RUMS ONLINE ONLY, WITHOUT DIAG. SUPERVISOR. 
(UETP, ERRLOG, SDA ETC.) 

LEVEL 2) RUNS ONLINE OR OFFLINE, UNDER DIAG. SUPERVISOR. 
(DISK FORMATTERS OR DEVICE RELIABILITY ETC.) 

LEVEL 2R) RUNS ONLINE ONLY, WITH DIAG, SUPERVISOR. 

(RESTRICTED OUE TO REQUIRED DEVICE DRIVER UM.tR V*S) 

LEVEL 3) RUNS OFFLINE ONLY, UMDER DIAG. SUPERVISOR. 
(MAJORITY OF DIAGNOSTICS FOR R£PA(R LEVEL) 

LEVEL 4) RUNS OFFLINE ONLY, WITHOUT DIAG. SUPERVISOR. 
(STANDALONE A^D B00TA3LE DIAGNOSTICS) 

LEVEL 5) MICRO-DIAGNOSTICS 



DISTRIBUTION CF DIAGNOSTICS TO TA=>*„S IS SJoJECT TO VARIATION, 

DIAGNOSTICS " 7 LEVEL 



TAPE 


AA) 


CANCELLED 




TAPE 


*1) 


ECKAA.EXE 


t«* 






ECKAR.EXE 


i" 






SCKAF.EXE 


4« 


TAPE 


#2) 


ECKAA.EXE 


t 5 






ECKAC.EXt 


1" 






SCKAF.EXE 


I" 


TAPE 


#3) 


CANCELLED 




TAPE 


*4) 


CAMCELLEO 




TAPE 


*5) 


ECKAL.EXE 


4 






ECKAM.EXE 


3 






ECKAX.EXE 


3 


TAPE 


#6) 


SCSAA.EXE 


N/A 



rflCMG* 

DPM MICROOIAGMOSTICS 

KDM DIAGNOSTICS 

MICMQ"! 
" MIC MICRODI AGNOSTICS 
" ROM DIAGIOSTICS 



CACHE AND TB DIAGNOSTICS 
MAI* MEMORY. DIAGNOSTICS * 
"CLUSTER" EXERCISER 



TAPE 


#7) 


EVKAA.EXE 


4 


TAPE 


*8) 


-EVKAB.EXE 


2 






EVKAC.EXE 


2 






EVKAD.EXE 


2 






EVKAE.SXE 


3 


TAPE 


#9) 


EVQOB.EXE 


3 






EVJOR.EXE 


3 






EV2DM.EXE 


3 






SVOOL.EXE 


3 






EVAriA.EXE 


2 






EVRAA.EXE 


2 






EVRAC.EXE 


2 



ECSAA.^P HELP FILE 

EVSBA.EXE 3 /AX AUTOSIZER 

EVS3A.HLP HELP FILE 

COMFIG.COM or UfeIATT.COM (CONFIGURATION 

FILES FOR THE 11/750 DIAGNOSTICS) 



"HAkDCOR£"IiSTRUCTICN TESTS 

VAX-11 ARCHETSCHURAL 

INSTRUCTIONS 

VAX-11 FLOATING PGlKT 

INSTRUCTIONS 

VAX-11 CD<?ATABILITY «CDE 

I'JSTRUCTIO-JS 

VAX-11 PRIVILEGED ARCHETECTIJRE 

INSTRUCTIONS 

LOADABLE DRIVER FOR 
RP04/5/6 

LOADABLE DRIVES fuR 
R'03/5 

LOAOAauE DRIVER FUR 
RK06// 

UOADA*LE DRIVER *CR 
RL02 
2R VAX-11 CRU DIAGNOSTIC 

VAX-11 RP/-?-»/»K RcLlAsILITY 

DIAGNOSTICS 

VAX-11 PP/yM/rt< UISK 

FORMATTER 
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TAPE 


no) 


EVDMA.EXE 


3 






EVDXA.EXE 


3 






EVDAA.EXE 


i 


TAPE 


#id 


ECSAA.EXE 


K/ 






EVREA.EXF. 


3 






EVREB.EXE 


3 


TAPE 


#12) 


EV9SC.EXE 


3 






EVRED.EXE 


3 






EVREE.EXE 


3 


TAPE 


#13) 


EVREF.EXE 


3 






EVREG.EXE 


3 


TAPE 


#14) 


SVQOR.EXE 


3 






EVROA.EXE 


3 






EVRD8.EXE 


3 


TAPE 


#15) 


EVQTS.EXE 


i 






■ EVMAA.EXE 


2 






£V*AO.EXE 


3 


TAPE 


#16) 


EVRFA.EXE 


3 






EV3GA.EXE 


3 






EVRG3.EXF 


3 


TAPE 


#17 


ECCAA.EXE 
ECCriA.EXE 
ECSAA.EXE 


3 
3 

N 



VAX-11 «<J203 kSPAIF. LEVFl PIAG, 

VAX-11 COM 10? REPAIR LtVEL 

DIAGNOSTIC 

VAX-11 OZIX 9 LIME ASYNC. ^UX 



J./A DIAG. SUPERVISOR 

VAX-11 RK6U DIAG. FAR1 A 

VAX-11 RK611 DIAG. PART B 

VAX-11 R*61l DIAG. PART C 

VAX-11 RK611 DIAG. PArtT D 

VAX-11 RK611 DIAG. PART E 

VAX-11 KK6U/RK06/7 DRIVE 
FUNCTIONAL PART 1 

VAX-11 PKS11/RK06/7 DRIVE 
FUNCTIONAL PAST 2 
LOAOAeLE DRIVER FOR RM03/5 

VAX-11 RM03/5 DISKLESS CIAG. 

VAX-11 R'<03/5 FUNCTIONAL DIAG. 

LOADABLE DRTVER FOR T5-11 

VAX TM03/TS11/TU7S DATA 
REL1A&ILITY DIAGNOSTIC 

VAX TSll SUBSYSTEM REPAIR DIAG, 

VAX-11 KL02 DISK SUBSYSTEM 
FUNTIQNAL DIAGNOSTIC 

VAX-11 R*90 DISK F0RMA1TER 

VAX-11 R430 DISK DRIVE 
FUriCTI-J'UL DIAGNOSTIC 

RH750 (-IBA) DIAGNOSTICS 
0*750 (U3I) DIAGNOSTICS 
w/A DIAGNOSTIC SUP&RV1SGP 



THE DIAGNOSTICS LISTED ABOVE APE ONLY THOSE aWIC* SPPEAH 
IM THE STUDENT GUIDES, THESE ARE Im£ MAIN DIAGNOSTICS fCR 
THE 11/750 SYSTEM "PACKAGES". ADDITIONAL DIAGNOSTICS 

FOR PERIPHERAL DEVICES AND CO'^UN [CATION' E J JI?«c.M Cm!" c£ 
FOJMD let EVMJX /iICROFICHE. 
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COPYING DIAGNOSTIC MEDIA ** 



COPYING THE DIAGNOSTIC MEDIA TO THE SYSTEM DEVICE. THE PROCEDURE 
IS EXPLAINED FOR THE 3 POSSIBLE DIAGNOSTIC MEDIA, 

NOTE: VERSION 3.X VMS TAKES UP CONSIDERABLY MORE DISK SPACE THAN 
PREVIOUS VERSIONS. THERE WILL NOT BE ROOM FOR ALL OF THE 
VAX SYSTEM DIAGNOSTICS ON THE PACK. IT IS RECCOMMENDED THAT 
YOU BE SELECTIVE OF THE DIAGNOSTICS NEEDED OR PUT ALL DIAGNOSTICS 
ON A SEPARATE PACK OR MAGTAPE. 

1. TU5S DIAGNOSTIC DISTRIBUTION (RK07 PACKAGE SYSTEM)" .' 

A. IF THE DIAGNOSTIC UPDATE OR DIAGNOSTIC KIT HAS TO 
ENTERED INTO THE SYSTEM FROM TU5S CARTRIDGES * THE 
FLX UTILITY MAY BE USED TO ACCOMPLISH THE TRANSFER. 

B. PERFORM THE FOLLOWING COMMANDS ONCE THE NEW VMS 
SYSTEM HAS BEEN INSTALLED AND BOOTED. LOG INTO THE 
SYSTEM MANAGER'S ACCOUNT TO PERFORM THIS PROCEDURE. 

c. * run sys*system:sysgen 

SYSGEN>CONNECT CONSOLE 

SYSGEN>EXIT 

$ MOUNT CSlt/FOR 

$ SET DEF SYS$MAINTENANCE 

* MCR FLX 

FLX>/RS=CS1J*.*/RT 

FL V ' : " 

D. ALL THE^DIAGNOSTICS AND FILES ON THIS TAPE HAVE BEEN 
TRANSFERRED TO THE CSYSMAINT3 DIRECTORY AT THIS POINT. 

E. INSERT THE NEXT TAPE AND REPEAT THE FLX> COMMAND 
TO COPY THE NEXT TAPE. 

FLX> /RS=CSi:*.*/RT 
FLX> 

F. REPEAT THIS PROCESS UNTIL ALL TAPES HAVE BEEN TRANSFERRED 
TO THE tSYSMAINTH AREA. 

G. A CONTROL Y WILL EXIT FROM THE FILEX UTILTY. 

FLX>"Y 
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2* RK07 VAXPAX DIAGNOSTIC DISTRIBUTION <DUAL RK07 PACKAGE SYSTEMS ) 

A. MOUNT THE VAXPAX DISK CARTRIDGE IN DRIVE 1, 

B. MOUNT THE NEWLY CREATED VMS SYSTEM IN DRIVE 0. 

C. BOOT THE NEW VMS SYSTEM FROM DRIVE AND LOG INTO 
THE SYSTEM MANAGERS ACCOUNT ♦ PERFORM THE FOLLOWING 
COMMANDS TO TRANSFER THE VAXPAX DIAGNOSTICS TO THE 
SYSTEM DEVICE. 

$ MOUNT DMAi: VAXPAX 

* SET DEF SYSSMAINTENANCE 

* COPY DMAi:CSYSMAINT:j*.*r* * 

* DIR/FULL DIAGBOOT.EXE>ECSAA.EXE»CONFIG.COM 

D. MAKE CERTAIN THAT DIAGBOOT.EXE* ECSAA.EXE AND C0NFIG.COM 
ARE CONTIGUOUS DISK FILES. IF THEY ARE NOT COPY THEM 

TO THEMSELVES USING THE /CONTIG SWITCH ? THEN PURGE 
THE OLD VERSIONS OUT OF THE DIRECTORY. 

$ COPY/CONTIG DIAGB00T.EXE.ECSAA.EXEfC0NFIG.COM * 

* PURGE DIAGBOOT.EXE5ECSAA.EXEfCONFIG.COM 

E. THIS COMPLETES THE DIAGNOSTIC TRANSFER TO THE SYSTEM 
DEVICE. YOU MAY WISH TO DELETE ANY OF THE DIAGNOSTICS 
WHICH RELATE TO THE 11/780 AND 11/730. 

$ DELETE ES*.*r* 

* DELETE EN*.*?* 

3. MAGTAPE VAXPAX DIAGNOSTIC DISTRIBUTION (RM03/TS11 OR RM80 
PACKAGE SYSTEMS) , 

A. THIS PROCEDURE WILL TRANSFER THE DIAGNOSTIC MEDIA 
FROM THE TS11 MAGTAPE TO THE SYSTEM DEVICE DRAOI. 

b. boot the newly created vms system and log into the 
system managers account. perform the following 
commands to transfer the magtape distribution to the 
csysmaint3 area of the newly created disk. 

$ mount msao: vaxpax 

$ set def syssmaintenance 

$ copy msao :*.*;* * 

c. this will transfer all the diagnostics on the magtape 
to the csysmaint3 area of the new disk. 

d. make certain that diagboot.exe* ecsaa.exe and config, com 
are contiguous disk files. if they are not copy them 

to themselves using the /contig switch? then purge 
the old versions out of the directory* 

$ copy/contig diagboot.exe.'ecsaa. exe-c0nfig.com * 

$ PURGE DIAGBOQT, EXEtECSAA.EXE.CDNFIG.COM 

E. THIS COMPLETES THE DIAGNOSTIC TRANSFER TO THE SYSTEM 
DEVICE.. YOU MAY WISH TO DELETE ANY OF THE DIAGNOSTICS 
WHICH RELATE TO THE 11/780 AND 11/720-. 

% DELETE ES* : tit 
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Title: Autosizer 

Author: 

Processor ApDllcablllty: VAX Family 

Have all your VAX 11/780 and 11/750 systems configured for you using 
CVSBA.EXE released in the Diagnostic Update release 3. This proqram, 
available after November 1981, will pass configuration information 
on to the Diagnostic Supervisor. It builds a series of attach commands 
based on the hardware it found during its sizing process which is 
passed on to the Supervisor and may be written to the console load media 
for later use. You will, nolonger need to build a configuration command 
file! It will be built for youi 

PERTINANT INFORMATION 

1. The program is a level 3 standalone program that runs under 
tne Diagnostic Supervisor. 

2. It requires 256KB Memory, a Console Terminal and Load Device 
in working order. 

. The program operates in three modes: Default, Manual, and Self test. 

To select any of these modes type after the DS> prompt: 

RUN EVS8A.EXE for Default 

RUN EVSBA.£XE/SECTION:MANUAL for Manual 
RUN EVS8A, EXE/SECTION :5ELFTEST for Self test 

3.1 Default: In the default mode the program sizes the system passing 
the configuration information on to the Diagnostic Supervisor. After 
the execution of the program this information may be seen by the 
operator by typing SHOW DEVICE after the DS> prompt. 

ALWAYS VERIFY this Information when using this mode since the program 
makes educated guesses reguarding some necessary information. In 
particular UNI8US devices which use floating addresses for their 
" Control Status Registers and vectors may be configured incorrectly 
for a particular system. (See EVSBA.DOC for further information) 

3.2 Manual: The Manual option may be executed by typing the following 
command after the DS> prompt: RUN EVSBA.EXE/S£CTio»i:MA <iual 

This causes the program to give the followinq prompt: command? 

Legal responses to this prompt are: ATTACH, CHANGE, EXIT, HELP, 

LIST, READ, SIZE, and WRITE. Explanations of these commands 

may be read by accessing the program's help file. (DS> H EVSBA HELP) 

note: You must use an ATTACH command to pass the configuration 
information on to the Supervisor after SlZEing tne system 
in this mode. 

Commands READ and write access only the console media. 
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3,3 Selftest: The Selftest option may be executed by tyDing the following 
command after tne OS> prompt: RUN EVSBA.EXE/SECTION:SELFTEST 
As in the Manual mode the COMMAND? prompt is given. Any manual mode 
command is valid. The primary difference between these two modes 
is that when using the SIZE command in the Selftest mode all the 
configuration information is shown to the operator on the console. 

4. There is a "QUICK" execution of the program available In all modes. 
A response of SET FLAG QUICK to the DS> prompt prior to running the 
program win cause It to ignore the presence of terminals connected 

to a 0Z11. for systems with a large number of terminals this can save 
a considerable amount of time and the program will proceed very quickly. 

5. The autosizer can be run from either the console subsystem or from 
the system diagnostic media. This fact can be useful in situations 
where mass storage devices are inoperable. 

6. A recommended seguence of operation Is: 

1. Boot the Diagnostic Supervisor. 

2. DS> SET QUICK If auicic execution is desired. 

3. DS> RUN EVSBA/SEC:SELFTEST 

4. COMMAND? SIZE (sizes system) 

5. COMMAND? CHANGE (only if configuration information needs change) 

6. COMMAND? write (writes conflguatlon information to console media) 

7. COMMAND? ATTACH (passes conflguatlon information to Supervisor) 

8. .COMMAND? EXIT (exit from EVSBA back to the Supervisor) 

9. DS> SHOW DEVICE (to see results of autosizer) 

10. DS> CLEAR QUICK (clears the QUICK FLAG) 

11. DS> SELECT or DESELECT devices for running desired diagnostic 

12. DS> run desired diagnostic 

13. To copy C0NFIG.COM file created by program to CSYSmaintj 
(assuming that you logged into FIELD SERVICE) use the 
FILEX utility a|ter Booting VMS as follows: 

$ MOUNT/FOR csi: _ 1 -Z ~ - ~ 

$ mcr flx 5ys^r/J> co/v^rj: c^usotf 

FLX>=CS1 :C0NFIG.C0M/RT 

FLX>"Y 

S DISMOUNT CSl: 



UPe,x 





VAX 






Attaches 


UUT-T»*« 


LINK 


GENERIC 


AA11K 


DUn 


??an 


AD11K 


DUn 


??an 


CRU 


DUn 


CRa 


DL11 


DUn 


??a 


DMCil 


DUn 


XHa 


DMP11 


DUn 


XDan 


DHR11 


DUn 


XHan 


DRUB 


DUn 


??a 


DRUK 


DUn 


TTa 


DR11U 


DUn 


TTa 


DR7B0 


SBI 


XFn 


BUPU 


DUn 


XJa 


DV11 


DUn 


XVa 


DU750 


CHI 


DUn 


0W780 


SBI 


DUn 


DU7B0 


SBI 


DUn 


0Z11 


DUn 


TTa 


KA730 


CHI 


KAn 


KA780 


SBI 


KAn 


KHC11 


DUn 


XHan 


KU11K 


DUn 


??• 


LA34 


TTa 


TTan 


LA36 


TT» 


TTan 


LA38 


TTa 


TTan 


LA120 


TT« 


TTan 


LA180 


LP* 


LPan 


LP05 


LPs 


LPan 


LP06 


LPs 


LPan 


LP1X 


DUn" 


LPa 


LP14 


LPe 


LPan 


LP23 


LP» 


LPan 


LPAUK 


DUn 


LAan 


MA780 


SBI 


HAn 


HBE 


RHn 


HBn 


^MS7S0 


CHI 


HSn 


HS780 


SBI 


HSn 


PCL11 


DUn 


TTa 


RH7S0 


CHI 


RHn 


RH780 


SBI 


RHn 


RH780 


SBI 


RHn 


RK06 


DHa 


DHan 


RK07 


DHa 


DHan 


RK6U 


DUn- 


DHa 


RLOX 


DLa 


OLan 


RL02 


DL» 


DLan 


RL11 


DUn 


DLa 


RN03 


RHn 


DRan 


RH05 


RHn 


DRan 


RH80 


RHn 


DRan 


RP04 


RHn 


DBan 


RPOS 


RHn 


SBan 


RP06 


RHn 


DBan 


RP07 


RHn 


DRan 


RX02 


DY» 


DYan 


RX211 


DUn 


DYa 


TE16 


MT» 


HTan 


TH03 


. RHn 


HTa 


"TM78 " 


*RHn 


~HFa 


TS11 


DUn 


HSan 


TU45 


MT» 


HTan 


<4*-TU58 Urf»bui 


DUn 


DDan 


TU77 


HTa 


HTan 


TU78 


MFa 


HFan 


UBE 


DUn 


UBan 


VTSO 


TTa 


TTan 


VT52 


TTa 


TTan 


VT53 


TTa 


TTan 


VTIOO. 


TTa 


TTan 
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PARAMETERS 



TYPICAL 



CSR VCT BR 

CSR WCT BR 

CSR VCT BR 

CSR WCT BR 

CSR WCT BR 

CSR WCT BR 

CSR VCT BR 

CSR WCT BR 

CSR WCT BR 

CSR VCT BR 

TR BR 

CSR VCT BR 

CSR VCT BR 

BR 

TR Bit 

TR BR 

CSR VCT BR EIA/20MIL 

6 H TOY UCS ACC 

6 H UCS ACC 

CSR VCT BR 

CSR VCT BR 



770460 ' 350 5 

770400 xxx 6 

777140 230 4 

760050 xxx 5 



772410 124 
767770 xxx 4 



775000 

3 4 <»1 UBA> 

4 4 («2 UBA) 
760100 xxx S EI A 
NO NO YES 

No No 

770404 xxx 6 



CSR VCT BR 



CSR VCT BR 

TR BR HPH PORT 

DRIVE • 

BR 

TR 

CSR VCT BR 

BR 

TR BR 

TR BR 



CSR VCT BR 



CSR VCT BR 



777514 200 4 



770460 350 S 



764200 170 x 
5 

8 5 (RHO) 

9 5 (RH1) 



777440 210 5 



774400 160 5 



CSR VCT BR 
DRIVE *_ 

CSR VCT BR 

CSR VCT BR 

CSR VCT BR 



777170 264 5 

772520 224 5 
776500 xxx x 



Note: The typical coluan is only a partial list 

because of the Sreat amount of possibilities 
in conf iaurations - these are b* no inns an* 
sort of standard. 



a = Alpha Character 
n • Numeric Character 
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SOME 3ASIC CONSOLE CJ^PArfDS 



'JNPER CONSOLE I/O MODE >>> 



EXAMINE 



DEPOSIT 



>»E/X/Y (ADDRESS IN HEX) <CR> 



3=3YTE 
X= WsWORD 

LsLONGWORD 



PsPHYSICAL 
Y= VaVIRTUAL 

I=IPR (SPECIFY REGISTER #) 
G=GPR (SPECIFY REGISTER #) 



>»D/X/Y (ADDRESS Ih HEX) (DATA IN HEX) <CR> 



INITIALIZE 
START 
CONTINUE 
BOOT 



>»I 

»>S <ADDRESS> 
>»C 

>»B/(FLAG)/(QUALIFIER) (DEVICE) <CR> 

SOME FLAGS: /l =CON VESSATIONAL *OOT 
/10 sDIAG.SUPEKVISQR 
/100 sSOLICIT FILE NA*E 

ENTER RDM MODE FROM CONSOLE I/O MODE ■ >»*P 

>>>*D 

ENTER RDM SOOE FROS VMS = saSYSSSYSTErf SSHUTDQWN or S? [SYSEXE3 SHUTDOWN 

THEN *P 
>»"D 
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SOKE COPY COMMANDS 



FILEX COPY FROM OTSK (DEFAULT DHIVE) 10 TU-53 



S RUN SYSSSYSTEM:SYSGEN NOTE: FILEX OOES NOT USt. ANY 

SYSGEN>CON«ECT CONSOLE CONTROLLER COOES, ONLY DDU. 

SYSGEN>£XIT 

$ MOUNT CSt: /FOREIGN 

9 SET DEFAULT CSYSMAINT) 

$ MCR FLX 

FLX>CS1:/RT/ZE ZERO OUT EXISTING DIRECTORY CN TAPE 

(OPTIONAL) 
FLX>CS1:/RT/LI LIST DIRECTORY (OPTIONAL) 

FLX>CS1:/RT/XX a (device) f ilenaire.ext/RS <CR> 
{TO} <FR0O 

XX = I* a IMAGE MODE (EXE,ULd,SML,SYS,OLb, TSK) 
DE = DELETE THE SPECIFIED FILE 
FB a FORMATTED BINARY (0BJ,ST3 f 91 tf,LDA ) 
FA a FORMATTED ASCII (ALL OTHER EXTENSIONS) 
CO a CONTIGUOUS FILE TO DISK (FILES CQMMlNG 

FROM DISK TC TAPE ARE ALWAYS CONTIGUOUS) 
RS a RS-11 FORMAT (SYSTEM) 
RT a RT-11 FORMAT (TAPE) 

FLX>*Y 



TO COPY FROM TU58 TO DISK (RK07) 



S RUN SY5SSYSTEM:SYSGEN 

SYSGEN>CONNECT CONSOLE 

SYSGEN>EXIT 

S MOUNT CSl: /FOREIGN 

$ SET DEFAULT [SYSMAINT] 

S MCR FLX 

FLX>D*0:/RS/COaCSl:filena'ne.ext/RT 

<T0> {FROM} 
FLX> *Y 
S 



TO RE3UILD VMS. EXE 

SAME AS AbOVfi COP* PPOCEEDURE BUT 

S SET DEF [SYSFXE] 

*CTE: rfHEN USImG ^ILEX UN'OER VERSICn 3.> VMS, TAF. DEVICE > \ : Z*Cr ICS 
(DDU) •'AY JOT -it RECOGNIZED SUC* vcriSlQli 3.X LKES LOGICAL 
NAMES INSTEAD IF DEVICE MV1ES. wkFQUT UnATE'jf FtLEX ICF.S LOT LIKE 
LOGICAL NA1ES. SC... TO AVOID i» r :i » ■•; UE-/ICE i^SOhS iC'J >U*T 
EIT4£R SET YOUR uEFAULT ?! THE CukRECT Z> ["ECTOR Y fJBSl -f L ■-•"■•IT 
THE i>ESTIN'AriO'< S°EC. 



EXAV.OLE: s SET GSF SYSSf.AI-iTt J.V.CE 

S *C FLX 
FLX> CSl:/RT=FIL£MA.N£.t:xr/RS 

OR... 8£ SURE TO USE TIE FULL FILESPEC A3 RC3<)IREC BY VeRSION 3, 

EXAMPLE: FLX> CS1 :/RT=DR0 : [SYSO.SYSMAIM T] FILENAME. EXT/RS 
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TO WRITE A BOOTBLOCK ON TAPE OR DISK 

* HCR WRITEBOOT 

Target System Device <and bootfile if not VMB.EXE)...: DDCUIf ilename.ext 

Enter VBN to Boot File (default is 1)...: 1 or 2 

Enter Load Address (default is 200) ♦ ..: 10000 or 200 or C000 
$ 

DDCU = DEVICE NAME* CONTROLLER AND 'UNIT * 
(CSAlIrDMAO:!- ETC) 

LEVEL 4 DIAGNOSTICS AND MONITORS ARE THE ONLY BOOTABLE PROGRAMS 

THE VAX 11/750 HAS FOUR BOOTABLE PROGRAMS AT THIS TIME... 

PROGRAM NAME VBN LOAD ADDRESS DESCRIPTION 



EVKAA.EXE 


n 


200 


HARDCORE 


ECKAL.EXE 


2 


200 


TB AND CACHE 


ECSAA.EXE 


•y 


10000 


DIAGNOSTIC SUPERVISOR 


B00T5S.EXE 


1 


COOO 


B00T58 MONITOR 



note! to rebuild a bootblock on the system disk* simply specify the 
disk's name (ddcu i) and strike 3 <cr>'s 

note j when using writeboot under version 3.x vms* the device mnemonics 
(ddcu) may not be recognized since version 3.x likes logical 
names instead of device names. so... to avoid unknown device 
errors you must be sure to use the correct logical name or use 
the long dialogue for the device and directory specs. 

example: drao:csyso.sysmaint:filename.ext 
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REVCON 
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bACKPLA.-iE WIrtiNG FUR 310 r«EGI5TtK IPR 3E <7:0> 



SLOT 4 SECTION d 



REVISION 
INITIAL JUMPERS 

wikt irfKAP JUMPERS 

44-46 

51-53 

52-54 

PUSH ON JUMPERS 

46-48 

49-bl 

50-32 

bi-55 

54-56 



39 . .40 



41 . .42 




44,51,52 ARE GROUND PInS 
BIT BREAKDOWN 



PIN 


BIT 


56 





55 


1 


54 


2 


53 


3 


50 


4 


49 


5 


48 


6 


4b 


7 



HAkDaARE REV. 

nAROWARE REV. 1 

►iAROaARE REV. 2 

HARDWARE REV. 3 

ETC. 



all jumpers installed ipr 3e = 00 

.remove jumper 54-56 (floats bit hi) ipr 3e = 01 

remove jukpsr 53-55 (floats bit 1 hi) ipr jt = 02 
and re-iwstall uu'-'.per 54-56 (grounds bit 0) 

remove jumper 54-56 and 53-55 ipr 3e = 03 
(Floats bits o and d 



PUSH ON JUMPER PART NUMBER = 12-14314-00 
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Date: S/l/95 

Updates: , - 



CSSE 
VW01-1/C05 



11/750 REVISION CONTROL DOCUMENT 



CHANGES IN THIS UPDATE: 



Added compatibility chart CI .13 

Added Kernal ID Register and SID Switch Info (3.0) 

Revised and updated 11750 Kernal Rev history (4.0) 

- Rev B and Rev C backplane comoatibility info 
Added MS750-CA memory option info (5.2) 
Uodated info on all options (5.0) 
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INTRODUCTION 

This document is intended to define the revision history of the VAX 
11/750 system for purposes of identifying the compatible diagnostics, 
firmware, and operating system software. CA11 references to the 11750 
aoply to the 11751 as well, unless otherwise noted,) 

This document will be updated on a quarterly basis and released to 
microfiehe in the VAX Library Update and the Speed Bulletin, 

The following VAX LIBRARY CARDS will be required as reference to the 
revision control olan. This document will state the souree of 
information necessary for understanding firmware, diagnostic, and 
system software compatibility. 



DOCUMENT 



INITIAL STARTING DOCUMENTATION 
DESCRIPTION 



ZZ-EVNDX-W.O 
ZZ-ECOAB-i.O 



ZZ-EC0AD-1.0 



VAX Diagnostic Index 

VAX 11/750 Control store 

Microcode Listing 

CMT050 
VAX 11/750 Boot Rom Listing 

TU58 

RK07 

RL02 



1,1 11/750 COMPATIBILITY CHART 

Tne following chart summarizes the compatible hardware, software, 
microcode and diagnostic revision levels for each Jcernal revision. 
For Information concerning the module revisions for each option revision, 
see Seetion 5,0. 

11750 KERNAL REV WITH SID I 00 I 10 I 20 130/38 I 4X - I 5X 1 6X 
11750 KERNAL REV «/0UT SIDI 00 I 01 I 02 I 03 I 



H/W Options: 

KA750 

MS750-AA 

«S750-CA 



I 



00 
00 



01 

00 



I 



I 



I 



I 



02 
00 



03 

01 



- I 



- I 




RH750 
FP750 
KU750 
DR750 

0*750 



- I 



- I 



- I 

-' \ 

- I 
I 
1 



00 I 01 

— 1 01 

-. I 
1 
I 



■ox* * E\/,ut>x ; 

\ RELEASE: 



IV - 7 IV-7 IV • 7 |V-7 I 
I 2.X I 2.X I 2.X 12. X, 3 I 



«ICS3C33E: 



| 050 1 052 I 062 I 094 I 



* Chec< vax Diagnostic Evaluations (distributed in the Soeed BulletJ 
for sues that exist in a particular diaonostic release. 
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2.3 REVISION CRITERIA 



»»?£! dla ' nos «cs and optrttiJS S«.S «SJ! iy,t,m that 1$ d «tectabie 



OPIION-XXN 



«;;« X2s ...i?^^ ee ';<« n ,T? ie »••• «»•>. » i. . t.». 

change to the option »»...».!, ' *, 01 >' •«* > Is i non-funetlonei 

atlon that do not affect operation «J J h - * or chanoe * to document- 
Dart numbers at the module feJel Should M y,t " B Chan *« to purchase 
to be raised either. Functional A- " not cause "»« hardware revision 
*ernai subsystem Ci / U Sl7SO B Sw e 2S%So/JI e ° f tht "^'""f " 
revision, as well as the leernli ,.?!,?./ 0) increments each module 
the module revision should irao^ 1 !.?' V rady roar *« indicating 
the top of the module handle !IJ£!Ii. W ? and the tMrd tab down from 
attach the brady M;;.;: n 2% o ;; ft ;j*;j;jJ;j t ^« ■• instructed to"* 

b ^^" t ta^l p ed e ^n a ^^rRe^ u ^c- e L i cL^^n^^ s ^^^ ly ••■ *«» — *■»« and . m 

switch pacic win be set hv -»I.^fiI *! $hl PP« d from manufacturing rL 

engineering sp« K, been^nten w^V'* " U ls «MPwSf & * ht 
how the switch pack should be se? In^T'* 1 " ln "ructions as to 
under ECO control, so that when t*mJl J* docu,B « n t "ill be 

S: C «S! ttlBB (1 ' e: a cha "*« to the nrnli an .vf°, that changes « a "Itch 
be ECOd and the new switch na^ir «!♦.*? X rev i*i©n), the document will 

«ore detailed InformaS^Jfon^theS'^J^p;^?* CSaa Action"!?? & 1 .' 

VAX 11/750 KERMAL REVISION LEVEL 

The VAX 11/750 ora»« A f> k.. - 

register simiiiaT°to"^ 5" ^/'lo'Liff""""" " »««.r CSio; 
tjo basic differences between the 2a? ??/?™ r '' howeve ^ there are 
SID registers. These are... ** 11/7S0 and VA * H/780 Processor 

* VAX 11/750 SID does NOT cnntaim *^ 

* VAX 11/750 SID DO"! JoItllT ^ i 5 lltlllllVlL^^ 

cede and the consele termin a rth?oug"?Jr!ddJL;"r^ lt,le to * a "° 
the register sno*s 4 oytes. 3 o* !m,k ! address *X3E. Examination of 
is the processor type code'byte'used 2v JIJS?" 10 " 1 - Tne Mgn ojte 
system to decide wJich ?" e of dJJm.JL ?! dia f nos tics and ©Derating 
Known type codes are Usied below* the Soft * aj "e *■ operating on. 
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TYPE CODE BYTE 
OOOOOOOO 
00000001 
00000010 
00000011 



PROCESSOR 
undefined 
VAX 11/780 
VAX 11/750 
VAX 11/730 



Byte 2 of the SID register is always, zero. Byte 1 of tne SID register 
Is the microcode revision of the control store. This number is gener- 
ated by the microprogrammer in the REV750.MIC file of the microcode 
listing ECOAB. There is a MICR02 assembler directive called 
.SET/«CR0REVsversion at the top of the page which is upgraded for each 
major assembly of the the microcode. In the MFPR microinstruction flows 
this equated value is substituted into the short literal field of the 
microinstruction and becomes the microcode revision that appears in 
byte 1 of 1 the SID register. The number following MICROREV is DECIMAL. 
You must convert the hex byte to decimal after examining the SID reg- 
ister. Byte of tne SID register is the hardware revision of the 
kernal. The hardware revision is programmable on tne CPU bacicplane. 
There is a 74LS244 tri-state driver on the UBI module that interfaces 
to the CPU *BUS. The MFPR microinstruction flows read this byte when 
referencing the SID register. At Limited Release (LR) this byte should 
be 00. mat means all the bits are arounded on the CPU backplane. (See 
Section - Electrical Requirements of Kernal Revision Level Input 
Device.) Each hardware change that ehanges the functionality of the 
hardware will increment the hardware revision by one. The number in 
byte of the SID register is a BINARY revision level programmed on 
the SID input device. 



SID REGISTER FORMAT 

I 
i 

I 



IPR ADDRESS *X3E 



• 


1 




1 




I 




1 


00000010 


1 


00000000 


1 


00110010 


1 


00000000 


1 




1 


• 


1 




1 




1 



TYPE CODE = 2 



MUST BE MICRCCOOE REV 
Figure 2-1 ■ - c, t$ 



HARDWARE REV 

7 



M3TEJ This example shows the type code as 2 (VAX 11/750), Microcode rev- 
.... islon is 32 hex or SO decimal, and the hardware revision level is 
equal to zero zero. 

3.1 Kernal Identification Register Hardware Revision Level Input Device 
Description 

The Hardware revision level of the teernal that is visible in 
byte o of the SID register is generated by a 16 pin DIP 
. switehpack consisting of.fi single-pole single-throw switches 
that ground or open SID bits <7:0> to produce a -binary number 
corresponding to the kernal revision level. Each bit of Byte 
of tne SID is pulled up to +5V through a resistor contained 
in a 14 Din DIP pull-up resistor rackage. 
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The Kernal Rev Level Input device Is manufactured using a 
, 1.6" X 2.6" standard size fingerless board that has an edge 
mounted 40 pin AMP connector to oress on the baekolane of the 
system on slot 4. There are 2 ICs on this device, they are the 
DIP switeh-paek assembly and DIP pull-up resistor package. 
This SID switch, part number < ??????? > is manufactured 
with shelf items listed below. 

Kernal Hardware Revision Level Input Devlee Parts List 

Qty. Description DEC PN 

i 40 pin edge eonnector 12-11620-00 

1 DIP rocker-switeh 8 sw 12-11164-04 

1 DIP 4.7K terminator 13-oooos-oo 

1 PC board i.6" X 2.6" 50-15141-00 

1 Housing bactcplane eonn 12-16821-00 

3.1.1 Electrieal Requirements of the Kernal Revision Level Input Device 

The kernal revision level Input device requires +5V and ground to 
operate properly. The input signals SYS ID <7:0> H must also be 
interfaced to the input device. The electrical connection is made 
• via the 40 pin AMP connector that is pressed on the backplane. 
The following list describes signal locations on the backplane 
and AMp connector. A signal with a dash ■-" implies a no connect 
to the input device. 

Signal AMP pin 11/750 Backplane AMP pin Signal 

400Bxx 



m 






A 


19 


m 






C ' 


21 


GND 






E 


23 


• 






H 


25 


a 






K 


27 


• 






M 


29 


m 






P 


31 


m 






S 


33 


- 






u 


35 


m 






M 


37 


m 






Y 


39 


m 






AA 


4) 


m 






CC 


43 


m 






EE 


45 


- 






HH 


47 


SYS ID 


5 


H 


KK 


49 


• 






MM 


51 


SYS ID 


3 


H '". 


PP 


53 


SYS ID 


1 


H 


SS 


55 


• 




- ■ 


uu 


57 



20 


B 




• 




22 







• 




24 


F 




- 




26 


J 




• 




28 


L 




m 




30 


N 




- 




32 


R 




- 




34 


T 




- 




36 


V 




• 




38 


X 




- 




40 


z 




- 




42 


BB 




■» 




44 


DD 




- 




46 


FF 


SYS 


ID 7 


H 


48 


JJ 


SYS 


ID 6 


H 


50 


LL 


SYS 


ID 4 


H 


52 


Kti 




- 




54 


RR 


SYS 


ID 2 


H 


56 


TT . 


SYS 


ID 


H 


-58 


- VV 




f5V 





Power consumption with all switches closed is approximately equal t"^ 
42 milliwatts. 



115 



1.2 Kernal Revision Level Input Device Installation Procedure 

1. Remove primary power from the system by turninq C81 to OFF 
position. 

2. Open rear door of the VAX 11750 and remove the backplane 
cover plate by loosening 4 screws and lifting off. 

3. Install the Backplane Connector Housing (12-16821) on slot 4 
of the CPU backplane so that the blind holes at each end of 
the eonneetor eover pins B40017, B40018 on top, and B40059 
and B40060 on the bottom. 

4. Set the binary revision level on the switch to desired number 
(see table two page 3) according to the following example... 

Example is for: Hardware revision level 20 Hex 



SYS ID 


<7> 


<6> 


<5> 


<4> 


<3> 


<2> 


<1> 


<D> 


SWITCH 


58 


S7 


S6 


55 


54 


S3 


52 


SI 




ON 


ON 


OFF 


ON 


ON 


ON 


ON 


ON 



NOTE: Early SID switch modules have the switch pack reversed. 
.... use etched bit position on board for reference. Disregard 
switch positions marked on switch pack. 

When the switch is ON, ground is connected to the input of 
the 74LS244 on the L0004 (UBI) module producing a "0" data 
bit in byte of the SID register. If the switch is OFF the 
current oath is removed and the Inputs to the 74LS244 are 
pulled up to +5V causing a "1" to be generated in the that 
bit position. 

5. Install the Kernal Rev Level Input Device in the backplane 
connector housing with comoonent side (Side 1) facing the 
right side of the VAX 11750 CPU cabinet (wnen viewed from 
the rear). 

6. Secure baeolane eover elate and rear door of the VAX 11/750 
and set tne POmER on action switch to halt. Turn CBl to the 
ON position. 

7. Verify tne hardware revision level by examining the SID reg- 
ister in console mode by typing. ..(at the console) 

>»E/I 3E<CR> 

_1 000O003E 02003E20 

This example shows a Kernal that has CMT062 microcode and 

a hardware revision of 20. -(See Tables 1 and 2 -on next page), 
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The following diagram show what the switeh oac< actually looics 
ll<e> the section containing the bits that must be set is 
depicted in a larger scale at the right. 



I 
♦•I 
I -A 



SYS ID 

76543210 

I «C 1123456781 

I -E I It 1 1 I I I II 

I - +....—.+ 

I - 5415142 . 

I - 5015141A 

| - +......--+ 

I - (DIGITAL I 

, . +..—...-+ 

I UtJ IRES PAK I 

♦-I .♦———♦ 

I SIDE 1 



2 3 4 5 6 7 8 



7 

I 1 
I— - 

II II 
II II 
II II 



3 2 1 



II 
II 
II 



II 
II 
II 



II 
II 
II 



II 
tl 
II 



II 
II 

I I 



OFF « 1 



II 
II 
II 



<- 

»♦ 

l<- 
-I 

II 
II 
II 

>-♦ 



REG BIT POSITION 
ETCHED ON BOARD 

SWITCH NUMBER 
STAMPED ON 
5WITCH-PAK 



TABLE 1 
Microcode Identifier Field 

xxxxyyyy 

00110000 s 30 s CMT050 

00110010 s 32 b CMT052 

00111110 » 3E s CMT062 

01011110 * 5E a CMT09.4 



TABLE 2 
Hardware Revision Identifier 



nnnnrrrr 
00000000 
00010000 
00100000 
00110000 
00111000 



Kernal Rev 00 
Kernel Rev 10 
Kernal Rev 20 
Kernal Rev 30 
Kernal Rev 38 



3.2 SID. Register Hardware Revision Problem 

The current design of the SID register hardware revision byte 0, has 
an 8 bit 74LS244 tri-state driver cnip Interfaced to the backplane. The 
chip inputs are not inverted in the driver and are not pulled up either. 
so the resultant data with SID register byte not programmed is FF. 
Since the inputs Just "floats" at times tne output may not always be FF 
This is a problem when running the DIAGNOSTIC SUPERVISOR. The super- 
visor "forgets" where it came from and the program data must be enter- 
ed manually to get the supervisor to "remember" where it came from. 
This is time consuming, especially if the field engineer must power the 
machine uo and down to replace modules. The result Is the MTTR is ex- 
tended to repair the machine. The register must be wired HI or L0» but 
wiring the bits HI is another problem. The CPU power supply must be 
connected to the chip inouts directly. If the 74LS244 fails by shorting 
*ne input pin to ground, hopefully the chip will burn open, but if not, 
other damage could result. There should be a pulled up *5V through a 
IK resistor to several unused oacfcplane pins. The SID register switc- 
pacK and oull-up assembly attaches across slots 3 and 4 section B of 
the bacxplane. 9acK plane pins will protrude througn the PC board an* 
oins used will have a female socket that is easily grasped with a 
scooe probe. 



3.3 



4.0 



Microcode Revision History 
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A eonorehensive revision 
in the microcode listing 
the VAX LIBRARY contains 
sion CMT050. Since there 
since version CMT050, it 
islon history contained 
ing. Changes to the VAX 
briefly in this document 
were. 



nistory of VAX 11/750 microcode is contained 
in the VAX LIBRARY flehe set. Revision w of 
the microcode listing for control store ver- 
have been numerous changes to the microcode 
Is suggested that you read the microcode rev- 
in the REV750.KIC file of the microcode list- 
11/750 microcode AFTER CMT062 will be described 
and what the symotoms and corrective actions 



11/750 KERNAL REVISION HISTORY 



Listed below is the revision history of the 11750 leernal. Indicating 
the compatible module revisions for each hardware revision. Equivalent 
module revisions are separated by commas. 

This history nas been separated into two charts: 

Chart 1 - 11/750 with a Rev "B" backplane 
SID Switch Setting = xxxxxxx0-7 

Chart 2 - 11/750 with a Rev "C" backplane 
SID Switch Setting * xxxxxxx9-F 

KA750 Module Revision Charts 

CHART 1 

11750 KERNAL REV WITH SID I 00 I 10 I 20 I 30 I 4X I 5X 



11750 KERNAL REV W/OUT SIDI 
MODULE 1 SLOT 1 


00 


1 
1 


01 


1 02 
1 


1 
1 


03 1 1 I 


L0002 1 2 


1 


B 


1 


C 


t C 


1 


C,D 1 1 | 


L0003 1 3 


1 


B 


1 


c 


! C,D 


1 


C,D 1 | | 


L0004 1 4 


1 


E 


1 


F 


1 H.J 


1 


H,J 1 t | 


L0005 t 5 


1 


D 


1 


E 


1 F 


1 


HI | 1 


. L0011 I 10 


1 


D 


1 


D 


1 D 


1 


D I | | 


L0016 I 10 


1 


*rA 


1 


«»A 


! *,A 


1 


*»A 1 | | 


M8720 - 1 11-18 


1 


C 


1 


C 


I C 


1 


C.I 1 1 


M9313 .. 1 28 A-B . 


1 


A 


t 


A 


1 A,B 


I 


A,B 1 1 1 


TU58 i UhlSOS 


1 


F 


1 


F 


1 F 


1 


F 1 1 1 


TU53 1 CON 


1 


B 


1 


B 


1 B 


1 


B 1 | 1 


COMT PR'iEL 


t 


C 


1 


C 


1 C 


1 


CI 1 1 


'UCKPLA'YE 


1 


& 


1 


p. 


1 B 


1 


B I 1 1 



* s LR Release 
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CHART 2 
11750 KERHAL REV WITH SID I 00 110 I 20 I 38 I 4X 



5X 



11750 KERMAL REV W/OUT SIOI 00 I . 01 I 02 I 03 £ 
MODULE | SLOT I II I I 



L0002 



I 



I B 



I C 



I C 



I CO I 



L0003 



I B 



I C 



I CD I C,D I 



L0004 



I E 



I F 



I H,J I H,J I 



L0005 



I D 



I E 



I P 



I H 



I 



L0011 



10 



I D 



I D 



I D 



I N/A I 



L0016 I 



10 



I »,A 



I »,A I »,A I *,A I 



M8728 



I 11-18 



I C 



I C 



I C 



I C 



I 



M8750 



I 11-18 



I N/A I N/A I N/A I N/A I 



M9313 



I 28 A-B 



I A 



I A 



I A,B I A,B I 



1 



TU58 



I UNI BUS 



I F 



I F 



I F 



I F 



TU58 



CON 



I B 



I B 



I B 



I B 



CONT PANEL 



I C 



I C 



I c 



I c 



BACKPLANE 



I C 



I c 



I c 



I c 



The LOOll or the L0016 controllers are valid for hardware revision 
00,01 CIO) and 02 C20); however, these revisions win not suoport the 
MS750-CA me-nory ootion. The minimum acceotable revision for inclusion 
of the MS750-CA is hardware Rev 48. See «S750-CA option chart CSection 
5.2) for requirements. 



4.2 



KA750-00 REVISION SUMMARY 



This is the initial introduction of revision control on the 
11750 and represents the minimum module revision levels at FCS - 
.Octooer 1980. 

CofflDatible" Revision Levels: 

microcode version at FCS - cxtoso. 

VAX/VS version at FCS - 2.0, 

, Diagnostics 

Current Diagnostic Release is v. Refer to EV*5DX and 
tie VAX Diagnostic Evaluations for each Diagnostic re- 



» ~. ~ — 
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* • Qule* ChecK - >»E/I 3E 

I 0000003E 02003200 
>>> 

« 510 Register Switch Paeic Setting - Set bits to 7 to the 

0» position (See.oelow) 

' REG BIT POSITION 
76543210 <— ETCHED ON BOARD 
+.————--—— ——♦ 

FI12 345678 |<— SWITCH NUMBER STAMPED 
p |-- ............ .......... | ON SWITCH PACK 

I ioi ioi lot ioi ioi ioi ioi ioi r 

I | N | INI INI I N | INI INI INI |NM 

4.3 KA750-01/KA750-10 REVISION SUMMARY 

* This represents VAX750-M-0001 FCO - began shipping from 
manufacturing 12/J/80. Field implementation began 3/8i. 

* This FCO combines a microcode chanqe and a hardware enange 
to tne L0003, L0004, and L0005 Modules. The CPU backplane is 
also modified. The following ECOs are incorporated... 

L0003-TW001 
L0004-TVI003 
L0005-TW002 
70-16486-TW001 

This FCO was implemented to inhibit the possible Interruption 
of an instruction that references the Unibus address space 
performing a DATIP. If the instruction is faulted because of 
a TB miss and external Interrupts are pending, the Unibus Is 
hung until the DATOB is done after the microcode completes the 
translation. The following instruction would cause this pos- 
sible conflict: 

ADDW3 #12, physical translation to e#*XFFFF20 

Part of this FCO also connects some signals from the CPU 
to the FPA (slot 1 to slot 2) for FPA interfacing and also 
the drawing set of the FPA is modified for signal name contin- 
uity. 

* Comoatible Revision Levels: 

Microcode - CMT052 

VAX/VMS Version 2.2 - backwards compatible to 2.0 
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Diagnostics 



Current EVNDX release is w. The following diagnostic 
compatibility problems have been identified: 

ECKAX - Test fails MACHINE CHECK TEST 7 with optional 

WCS module Installed, Diagnostic Bug. 
EVKAS - Intermittent failures on the CVTPL and other 

instructions. Absence of post-process CLKX 

bit? 
ECKAC - 4.0 or higher will fail test 7C if this FCD 

is missing. 
ECKAM - 1.2 falls with 8 array boards present. 

Refer to EVNDX and the VAX Diagnostic Evaluations for each 
Diagnostic release (see Speed Bulletins) for 
incompatibilities. 

Quick Chee* • 

A. »>E/I 3E 

I 0000003E 02003401 Cw/OUt SID) 
>» 

»> I 0000003E 02003410 Cwith SID) 

B. Inspect 10003 module and look; for a 7427 in chip 
position El. Also inspect the backplane assembly aj 
look for a wire from 100B10 'to 200B10 cmeh stall h| 



SID Register Switch Pack Setting - Set bits to 3 and 

5 to 7 to the ON position? 
set bit 4 to OFF position 

REG BIT POSITION 
76543 210 <— ETCHED ON BOARD 
+———-----——-—-—-♦ 

FI12345678 !<-• .SWITCH NUMBER STAMPED 
p | ........... ............. | ON SWITCH PACK 

I 101 ID! 131 131 IOI 101 101 101 I 
I |N| INI INI IFI INI INI INI I N | | 

II II II IIFII II II II II 
+.._.....-..—.—.———+ (OFF s 1) 
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KA750-02/KA750-20 REVISION SUMMARY 

* This represents VAX750-*-0002 FCO. Mfg. began shipping 3/30/81. 
Field implementation began 6/81. 

* This FCO corrects a large collection of problems in the micro- 
code and hardware. The following ECOs are incorporated. There 
is the possibility of Unexepeeted System Service Exceptions 
caused by the CON gate array that is fixed with the ECO to 
L0004 module. 

L0005-TW003 
L0004-TW004 

Some systems in the field may have L0004 ECO without the L0005 
ECO when the FCO is implemented. 

* Compatible Revision Levels: 

Microcode - CMT062 (replaces CMT052). Refer to REV750.MIC 
file for a list of all fixes to the microcode. 

VAX/VMS Version 2.2 - backwards compatible to 2.0 

• Diagnostics 

Current EVNDX Release is Y. The following problems 
exist in the upgrade to CMT062 as far as diagnostics 
are concerned: 

-ECKAL 2.0 Fails at PC 5000FFF1 ? 

Microcode change makes it impossible to 
foree a TB Miss in both groups of the TB. 
Diagnostic attempted to read and write the 
TSDR which now causes a reserved operand 
fault. 

ECKAX 1.2 to 3.2 

Fails at TEST l. The diagnostic expects 
a reserved ODerand fault when accessing 
IPR *X3F and it does not oceur. This is 
because of the addition of the IPR *X3E 
which Is called TBCHK. It allows the pro- 
grammer to probe the TB at a va and then 
branch on the state of the PSL VBIT In- 
dicating a TB hit. Diagnostic bug. 

"ECKAX 1,2 to 3.2 

Fails at TEST 7 with optional KU750 mod- 
ule. Diaqnostlc forces a machine cnecie In 
a wcs location with bad parity. Diagnos- 
tic bug. 
ECKAH 1.2 

Diagnostic does not *or< prooerly wnen 
there are 8 array boards Installed, Dees 
not report cerrectaale errors correctly. 
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Refer to EVNDX and the VAX Diagnostic Evaluations for 
each Diagnostic release (see Specs Bulletins) for 
Incompatibilities, 

* OuieK CheeK - >»E/I 3E 

I 0000003E 02003E02 (W/out switch) 
>» 

>» I 0000003E 02003E20 (With Switch) 

* SID Switch Setting - 

Set SID register switch bit to 4, 6 and 7 to ON position 
Set SID register switch bit 5 to OFF position. (See below) 

REG BIT POSITION 
7 6 5 4 3 2 1 <— ETCHED ON BOARD 

Fl 12345678 l<— SWITCH NUMBER STAMPED 
p | ..—...-...........—— | ON SWITCH PACK 

HOI 101 101 IOMOIIOI 101 ION 

I I N I I N I I F | Ml | N | I N | I N | | N I I 

II II IIFI | II II II II II (OFF s 1) 

4.5 KA750-03/KA750-30 REVISION SUMMARY 

« This reDresents VAX750-R-0003 FCO. Mfg. began shioping 2/22/82; 
field implementation began January 1982. 

* This FCO is based on ECO L0005-TW005 

L0004-TW004 

and corrects Interface problems, wltn the floating point 
accelerator FP750 wnien began shipping Jan-1982. 

Also, the layered software product DBMS must have this FCO 

In order to operate correctly. This product will report 

to ooerator if the system does not have this ECO installed. 

* Compatible Revision levels: 

. Microcode • CMT094 replaces CMT052 or CMT062. Refer to 

REV750.MIC file for a list of all fixes to 
the microcode, 

, vax/v*S - Current version is 2.4 and is oack*ards 

compatible to 2.0. 
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Diagnostics 



Current evndx release is 3.0. Refer to EVNDX and the 
VAX Diagnostic Evaluations for eacn Diagnostic 
release (see Speed Bulletins) for Incompatibilities. 



QuieK Chectc - 

Examine the SID register in console mode. 

>»E/I 3E 

I 0000003E 02005E03 

»> I 0000003E 02005E30 

Inspeet the L00OS module for an IC in location E27 with the 
part number 932F1, 

SID Switch Setting 

Set switch bit positions to 3, 6 and 7 to the ON position 
Set switch bit positions 4 and 5 to the OFF position 



REG BIT POSITION 

7 6 5 4 3 2 1 <— ETCHED ON BOARD 

FI1234S678K— SWITCH NUMBER STAMPED 

f | ........................ | ON SWITCH PACK 

1101 101101 131 101 tOIIOI 1011 
MNt (NtlFI IFIINMNI |NI|N|| 

li II I IF! IFI | || II II II C0FF= 1) 



1,6 



IU750-38 REVISION SUMMARY 
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5.D 



* This represents VAX ECO 7016486-TW002, which brings tne 
backplane rev to C. Manufacturing began shipoing 6/1/82. 
This ECO does not increase the hardware revision on tne 
icernal. 

* ECO was done to expand the backplane addressing capaollltles 
to support the optional 1 megabyte memory array system. 

* SYS 10 Switch has been installed by manufacturing on all Rev C 
backplanes. This switch identifies both the icernal rev and 
the backplane -addressing capaoilltles. 

Rev C backplane - last two hex digits will be reversed 

wnen the SID switch is installed. Last 
digit is used to indicate the backplane rev. 
(i.e. 8 = C backplane; = B backplane) 

Set switcn bit positions to 2, 6 and 7 to the ON position. 
Set switch oit positions 3 to 5 to the OFF position. 

REG BIT POSITION 
76543210 <— ETCHED ON BOARD 
+......-..--.-..———+ 

FIX 2 34567 8 l<— SWITCH NUMBER STAMPED 
f |.......— .— ........ — | ON SWITCH PACK 

II0II0M01 101 101 101 101 I 1 I 
IINtlMI IPI IT! IFI INf |K| INI I 

ii ii i in in ifi i n ii ii coffs i) 

OPTION REVISION CONTROL 

The option interfaces and adaptors will nave a separate revision 
history fro* the CPU. The KA750 CPU Kernal subsystem will 
include the following integral subsystems. 

CPU* KA750 • 70-16486 CPU Backplane Asembly 

L0002 DPM Module 

L0003 MIC Module 

L0004 UBI «odule 

L0005 CCS Module 

TU58-XA Tape Drive Unit 

54-13489 TU58 Tape Controller Unit 

M9313- -- UET Unibus Terminator/ 

Exerciser 

MS750-U L0011 CMC Module 

M8728 256KB array board 



MS750-CA 



L0016 
M87S0 
M8729 



Csntroller 

l fc '.3 array board 

256KB array board 
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OPTION 


RH750 




L0007 




MBA Module 




KU750- 


YG 


54138*5- 


•C 


Add on daughter board 




FP750 




LOOOl 




FPA Module 




DW750 




LOOIO 


■ 


. 2nd Unlbus Module 




DR750 




L0014 




Znterproeessor I/F Modul 



The internal options of the 11750, with the exception of the 
MS750-AA and M5750-CA, will be traciced at the unit revision level 
only. This means that a functional change to the RH750, DM750, 
FP750 and KU750 will not increment the kernal revision level. 

Each option revision summary will indicate any hardware, operating 
system, diagnostic and microcode constraints. The option will be 
considered compatible with the Kernal hardware, VMS and microcode 
revisions used during the development of the option. Earlier 
compatible revisions will be noted only if they have been tested 
and proven to wor*. 

Pertinent diagnostics to be run for each option (and the required 
revision, if any) will also be noted. 



MS750-AA 



OPTION REVISION DESCRIPTION 



MS750-AA 


Revision 


1 


00 


1 


01 


1 


02 


03 


I 


04 


05 | 


MODULE 


1 


SLOT • 


1 




1 




1 




1 I 




L0011 


1 


10 


1 


D 


1 





1 




1 




L0016 


1 


10 


1 


A 


1 


N/A 


1 




1 




M8728 


1 


11-13 


1 


C 


1 


C 


1 




1 




BACKPLANE 


70-16486 


1 


B 


1 


C 


1 




1 





MS750AA-00 REVISION SUMMARY 



* Creation date is October 1980. 

* This is the initial introduction of revision control on the" 
MS750-AA and represents the minimus module revision levels at 
FCS. --■-.. 



Note tnat only LOOU memory controllers shiooed at FCS. Mote 
that the L0016 controller, wnlch will support both the *8728 and 
the new M82753 merrory arrays and vJll be avallaDie in Q1FYS3, 
can also be used in a Rev 00 machine. 



5,2 
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Shortly after FCS, VAX750-M-0001 was done which Increased the 
Rev of the baocplane from A to B. Only 27 machines were shlpoed 
with "A" backplanes. 



MS750AA-01 REVISION SUMMARY 



* Creation date July 92, 

* New revision of the backplane Is Introduced to increase the 
addressing capabilities* 

» The L0016 is not valid for Revision 01 • that combination CL0016 
and Rev C bacieolane) is a new option designation - MS750-CA (See 
below). 

* The M8750 me-nory array will not function in an MS750-AA option 
configuration. 

* Diagnostics • ECXAC and ECKAM. Run ECKAC first; run ECKAM in 
QUICK VERIFY mode. 



MS750-CA 



OPTION REVISION DESCRIPTION 



MS750-CA Revision 



I 00 



01 I 02 I 03 



MODULE 


I SLOT 1 I 


1 


1 I i 1 


L0016 


1 10 * 1 A 


1 


1 1 II 


M8728 


1 11-18 1 C 


1 1 


1 1 1 1 


M9750 


1 11-18 1 A 


1 1 


1 1 1 1 


BACKPLANE 70-16486 1 C 


1 1 


1 1 1 1 



04 



05 



MS750CA-00 REVISION SUMMARY 



* Creation date - projected August 1982. 

* This is the initial introduction of revision control for the 
MS750-CA and represents the minimum revision levels reguired 
fox FCS of this option • July 1982. - . 

* Note that the LOOil cannot be used in this option.. 

* Any fixture of M8728 and M8750 arrays will function? however/ 
K8750 arrays lust occupy the slots adjacent to the L0016 
controller* starting with slot 11. 
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,* This option requires VMS V 3,0 or higher. 

* Minimum 11750 leernal rev to support this option is 48, 

* Diagnostics - ECKAC (rain. rev. 6.2) - EVNOX 7.0 (July 1962) 

ECKAM (mln. rev. 2.4) " 

Run ECKAC first; run ECKAM in QUICK VERIFY mode. 
5.3 RH7S0 OPTION REVISION DESCRIPTION 



RH750 Revision 1 00 


1 01 1 


02 


1 


03 


1 


04 


1 


05 


1 


MODULE 1 SLOT I 


1 t 




1 




1 




1 




1 


L0007 1 7,8 or 9 1 A 


i Ai,B 1 




1 




1 




1 


• 


1 



RH750-00 REVISION SUMMARY 

* Creation date is FCS - April 1981. 

* This represents the initial introduction of revision control 
for the RH750 and represents the minimum revision level for 
the L0007 module at FCS. 

* Diagnostics - ECCAA and EVRAA. 
RH750-01 REVISION SUMMARY 



* Creation date is October, 1981. 

* Represents RH750-P-0001 FCO, which consisted of ECO L0007-TW002 
to fix the problem of data lates on multiple MASS5US systems. 
Replace 23-909A9 at location E12 with 23-969A9. 

* FCO done on "C" etch modules only, Etch Revision "D", Module 
Rev "B" is a relaycut of the L0007 module and is equivalent to 
Etch Rev "C"# Module Rev "Al n . 

* Diagnostics - ECCAA and EVRAA. 
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5,4 ' FP750 OPTION REVISION DESCRIPTION 



FP750 Revision 


1 


00 


1 01 


1 


02 


1 


03 


1 


04 


1 


05 


1 


MODULE | SLOT 


1 




1 


1 




1 




1 




1 




1 


LOOOl 1 1 


1 


B 


1 c 


1 




1 




1 




1 




1 



FP750-00 REVISION SUMMARY 

* Creation date is FCS - December 1981. This represents the 
minimum module revision level required at FCS, 

* 11750 icernal rev must be at Rev 3 (Rev 94 microcode reauired). 

* Diagnostics - ECKAB (win, rev. 7.2) - EVNDX 4.0 (Jan 1982) 

ESCAA (mln. rev. 6.4) - • • 
EVKAB (min. rev. 2.5) - ■ 
EVKAC (min. rev. 4.0) - " 

FP750-01 REVISION SUMMARY 



Creation date is March. 1981. 



* Represents rP750-R-0OOl FCO consisting of ECO L0001-IW002, which 
fixes the problem of the FPA not powering up "enabled" due to 
incomplete initialization of circuitry. 

» 

* Diagnostics - ECKAB (min. rev. 7.2) - EVNDX 4.0 (Jan 1982) 

ESCAA (min. rev. 6.4) - " 
EVKAB (min. rev. 2.5) - ■ 
EVKAC (min. rev. 4,0) - " 



5,5 KU750 OPTIOfc REVISION DESCRIPTION 



KU750 Revision 1 


00 


1 


01 


1 


02 


1 


03 


1 


04 


1 


05 


1 


MODULE 1 SLOT ! 




1 




I 




1 




1 




1 




1 


5413865-C1 attaches 1 
Ito LOOOS 1 


c 


1 


1 
1 


1 
J 




1 

1 


- 


. 1 
-.1 




1 

1 




1 
1 
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KL750-00 REVISION SUMMARY 



* Creation date Is FCS - March 82. 

* This represents the minimum module revision level required 
at FCS. 

* Requires KU7B0-YG microcode rev at 2,0 or higner. 

* Diaqnostlc - ECKAX • 11750 Cluster Exerciser - EVNOX 7.0 (July 82} 

(minimum rev 3.4) 



D«(750 OPTION REVISION DESCRIPTION 



DW7S0 Revision 


1 


00 


1 


01 


1 


02 


1 


03 


1 


04 


1 


OS 


. 1 


MODULE 1 SLOT 


1 




1 




1 




1 




1 




1 




1 


L0010 1 


1 


? 


1 




1 




1 




1 




1 




I 



DW750-00 REVISION SUMMARY 

* FCS scheduled for September 1982, 

* 11750 Kernel rev must be 30/38 or higher. 

* Requires Version 3.0 or higher. 

* Diagnostics - ECSAA - min. rev 6.4 - EVNDX Release 4.0 (Jan 82) 

ECCBA - ain. rev 1.3- 

DR750 OPTION REVISION DESCRIPTION 



DR750 Revision 


1 


00 


1 


01 


1 


02 


1 


03 


1 


04 


1 


05 


1 


MODULE 1 SLOT 


1 




1 




1 




1 




1 




1 




1 


L0014 1 


1 


? 


1 




1 




1 




1 




1 




1 



* FCS scheduled for September 1982. 

* 11750 tcernal rev *ust be 40/48 or higher.. . - 

* Requires V"S Version 3.0. 

* Diaqnostics - EVDFD - rev 1.0 - EVNDX Pelease 7.0 (July 82) 

EVDFE - Rev 1.0 
EVDFF - rev 1.0 
EVOFG - rev ! ,0 
ECDFA - rev 1.0 
ECOFB - rev l.o 
ECSAA - oin rev 6.7 
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POWER REP 

-ji a a- 



♦15 -IS •SB 

( GNO GNO «S» I 
♦12 GNO -SO 



«°* . 




t 2 


3 4 S 6 

ROV ABSENT— V 




ROMPKESENT-l. 


CONSOLE | 




1 




LI:!Jel 



=rn3??T 



hommoocm 



2 ;v tNPtjT 




^F TiF 



OPTION SLOTS 



1 4 7 

4 z s s H 

6 9 



1 4 7 

2 S 8 | 

3 S 9 



OPTION SLOT tUS GRANTS 


TO SELECT 


REMOVE JUMPER 


»G5 

■Ge 

BG7 


AOOX S7 

AOOX 73 
AOOX 77 


X«SLOT7JM 



TEST POINTS 


ROM » 


MATCH PULSE 


coosai 


ROM 23 


SA CLOCK 


C0OS73 


ROM 23 


SAST/SP 


CQOS75 


OPM 17 


M CLOCK 


800205 


OPM 17 


BASE CLOCK 


A0D273 


OPM 17 


• CLOCK 


803209 


MIC 04 


MEM STALL 


800210 


OPM 17 


PHASE 1 


400590 



HARDWARE REV LEVEL 
(SYS 101 


BIT 


PIN* 



1 
2 
3 

4 

s 

8 
7 


800458 
8004 SS 

800454 

tooO 

8004S0 
800448 
800448 
800448 



B^tV* *",<-'" Jw 



CONSOLE BAUO RATE 


C0N8R 


RATE 


A 


8 


c 





300 







1 





800 




1 


1 • 





1200 




1 


1 





2400 












3800 












4800 




1 







9800 







1 


1 - - 


19200 





1 


1 




38400 


1 


1 


1 


C00650 


PIN* 


C00645 |C00S46 


CO0649 


JUMPER 


C00843 CQ0S44 


C006S1 


C00652 


TO GNO 











HJ 



t 



1 4 7 

Q 258 p 

3 6 9 



ACLI 



3 2 1 
6 5 4 



.oclQt 



VAX-11/750 Backplane Decal ra, 




Yn&H 
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j? no;, slut jj:^tKi> 

SECTION A OF DESIRES SLOT 

eUb GRANT J«JHP£RS SLOTS 7,6,9 OF THE EXTENDED rtEX SECTION 

tiHUH Aii OPTION IS NOT INSTALLED. IN A SLOT, ALL SG JUMPERS MUST. BE INSTALLED! 

*HEt» InSTALLIdG AiJ OPTION, ALL BG JUMPERS J*UST HE REMOVED FRO'* THAT SLUTi 

SLOT 7 SLOT 8 SLO'i' 9 

65 . . bo 65 . . 66 65 . . 00 

67 PT™?| 68 67 f. '.f t>8 67 (. . » 6B 

09 1. .170 69 1. .1 70 69 |. .' l70 




/l . . 72 71 . . 72 71 . . 72 

731. .174 731 . .1 74 73 1. .) 7* 



75 . . 76 75 . . 7b 75 . . 7o 

77 g .178 771. .176 77 1 . .! 16 



79 . tiO 79 . . 80 79 . 80 
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ERROR LOGGER 
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ERROR LOG DESCRIPTION h:>U USE 



THE ERPOR LUGGER CONSISTS GF BASICALLY THREE "AHIS: 

1). A SET OF EXECJTIVE ROUTINES THAT DETECT ERRORS AND EVENTS 
AND RECORDS RELEVENT INFORMATION IbTO AN ERROR LOG SUFFER 
IN MEMORY. 

2). A PROCESS CALLED EPRFMT.EXE THAT PERIODICALLY EMPTIES THE 
BUFFERS, TRANSFORMS THE DESCRIPTIONS OF THE ERRORS INTO A 
STANDARD FORMAT AMD STORES THE FORMATTED INFORMATION IN- A 
FILE OK DISK. 

3). A PROCESS CALLED SYE.EXE THAT GENERATES READABLE REPORTS 
FRGP THE INFORMATION FORMATTED BY ERRFteT.EXE. 

THE EXECUTIVE ROUTINES AND ERRFHT.EXE RUN CONTIGUOUSLY UTHOUT 
USER INTERVENTION TU FILL THE BUFFEPS WITH RA-J DATA ON EVER* 
DETECTED ERROR AND EVENT. WHEM A BUFFER BECOMES FULL OR A 
PREDETERMINED TIME HAS EXPIRED, THE BUFFER IS EMPTIED TO A FILE 
ON DISK. IF A SUDDEN BURST OF ERRORS OCCUR FASTER THAtf THEY CAN 
BE FORMATTED AND STORED, THEY WILL BE ASSIGNED A SEJUE4CE NUMBER 
AND NO OTHER DATA CONCERNING THE EVENT OR ERROR WILL BE LOGGED. 



THE FILE WHICH CONTAINS THE ERROR INFORMATION IS COalAIwED 
IN THE [SYSERRJ DIRECTORY AND IS CALLED ERRLOG.SYS. WHEN RUSHING 
SYfc.EXE THE FILE SHOULD BE RENAMED TO PREVENT VERSIO.J -IJMBERS FROM 
ACCUMULATING. A*HY NE*I ERRORS ENCOUNTERED bY ERR^MT.EXE *ILL CAUSE 
A NfcVi ERRLOG.SYS TO BE CREATED. 



T,0 RUN SYE.EXE 

$ SET DEFAULT SYSSDISK : CSYSERP] 

S RENAME ERRLOG.SYS ERRLGG.OLD/"fEW„VERSIO~J 

S DIP 

S RUN SYSSSYSTEiM:SYE or S i'C SYE 

THE PROGRAM WILL ASK SEVERAL QUESTIONS: 

INPUT FILE? (SPECIFY THE EXACT FILE TO *E COMPILED) 

Example: ERRLOG.ULD; 23 
Default: EKRLOG.OLD 

OUTPUT FILE? (THIS WILL BE THE END RESULT 0*-' SVr.J 

ExamDle: "YFILE.i-.E* 
Default: STSSCUTPUT 
LP rtILL SEND CuTPUT TJ A t^HTER 
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OPTIONS? 



(SEVERAL OPTICA A"£ A7 A T L \ciLc: ) 

Default: RCLL-up 

Options: F Rull-j? 
H BRIEF 
C CRYPTIC 
S STANDARD 



ROLL-UP 



BRIEF 



CRYPTIC 



STANDARD 



A 3UICK SUMMARY OF ERRORS FOR EACH FAILING DEVICE 
*ITH NC DETAILS ABOUT THE INDIVIDUAL ERRORS. 
THE TOTAL WILL EQUAL THE SUM Ur HARDWARE AND 
SOFTWARE ERRORS. 

CONTAINS A BRIEF DESCRIPTION ABOUT EACH ERROR 
A). TYPE OF ERROR 
INCLUDING: B}. DEVICE OK COMPONENT .VHICH CAUSED IT 
C). A SEQUENCE NUMBER 
D). A TIME WHEN THE ERROR WAS LOGGED 

DEVICE AND CPU ERRORS ONLY. THE OUTPUT WILL 
CONTAIN THE CONTENTS OF ASSOCIATED REGISTERS 
WITH EVERY ERROR BUT NO EXPLANATION. 

EVERY ERROR HAS AN ENTRY AND A COMPLETE BREAKDOWN 
OF REGISTERS AND A DESCRIPTION OF -VHAT THE REGISTERS 
ARE. 



DEVICE NAME? 



(INDIVIDUAL DEVICE OR <CR> FOR ALL) 



CP 
CO 
ME ' 
DEVICES: SY 

DMAX 

DBAX 

D 

M 

MT 

«F 

UNKNOWN 



CPU AND CMI 

CONFIGURATION CHANGES 

MEMORY AND ALERT 

SYSTEM INFORMATION A!ID BUGCHfcCKS 

RK's 

RP'S etc. 

ALL DISK 

ALL TAPES 



UNKNOWN DEVICE ERRORS 
YOU CAN ALSO USE A "-" TO DELETF CERTAIN DEVICES 



Example: -D 

-/CONFIG 

AFTEP DATE? 

BEFORE DATE? 



EVERYTHING BUT DISKS 

EVERYTHING BUT COUNTS AND DISCOUNTS 

CDESIPED FIRST DATE OF E»TRY) 

(DESIRED LAST DATE OF ENTRY) 



Example; 



XX-YYY-19ZZ XX:XX:XX.XX 

DAY MONTH YKAR DELTA TIME IF DESIRED 
ll-SEP-1981 03:22:00.00 

HRS MIN SEC lOOthS 



IF YOU DID NOT SPECIFY AH OUTPUT FILE UP DEVICE, THE SYE FKCGRA* 
*IlL INSTRUCT YOU TO ALIGN THE PAPER Ar : D STRIKE RET'JRJ. 

IF YOU SPECIFIED AN OUTPUT FILE Oft DEVICE, Y'Hj SHOULD PSCEItfE m 
SUCCESSFUL COMPLETION KESSAGE, AT THIS TI>iE YOU COULO 3 HI-.T wr. 
TYPE THE OUTPUT FILE. 
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SDA 
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System Ouroo Analyzer (SLA) Procurement 



Tnis text is intended to demonstrate how to Drocure a SDA report after 
a system crash. It Is not intended to demonstrate tne interoretstion 
of tne SDA. 

ao* normally the crash dump file is contained within the 
tSYSEXE] directory located on the system disk. 

Log in to SYSTEM MANAGER account. 

Upon the advent of S promot, obtain a list of files contained 
within the directory CSYSEXE] The file tnat must be there is: 

5YSDUMP.DM? 

************************* ****************** ******* ************** 

* * 

* DO NOT RENAME THIS FILE * 
**************************************************************** 

Once you have ascertained that the file is present, then type: 

$ MCP SDA 
The standard response to tnat should be: 
Enter name of the dump file> 
The response to that statement is: 

[SYSEXEISYSDUMP.DMP 

Tne response to typinq CSYSEXEJSYSDiiHP.rr-iP <cr>, is a orief 
description of tne dump and then a SOA promDt: 

SOA> 

After the SDA> prompt, type in the following: 

SOA> SET OUTPUT SDAOU-iP.xxx (let xxx be your initials) 

SDA> SHOW SUMMAPY 

SUA> SHO« CRASH 

SDA> SH0 4 STACK 

$IM> SHO* PROCESS 

SDA> EXAMIME/PO 

SCA> EXIT 

The EXIT should have returned tne you bacK to DCu. 
Octain a directory. This directory should contain a file 
SDAOLHP.xxx (xxx should be your initials for file tyoe) 
■'ow all you have to do is obtain a nar-ncopy of the iu^p. 

s PSI'-T S')ADUyp.xxx 

i'ou also can looK at this file at your terminal: 

s TYPE SIMJ'J'-'P.xxx 
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Bootstrap Process 
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BOOTSTRAP PROCESS 



The following lists the steps required to obtain a running system on a 
VAX-11/750 processor: 

1. Power up occurs. 

2. The VAX-11/750 microcode detects power on and follows the 
power on strategy selected by the POWER-ON-ACTION switch 
located on the processor control panel. 

a. If a restart cannot be done, either an automatic 
bootstrap from the default bootstrap device or a halt 
will be done. 

b. If the machine halts, the microcode program gains 
control. This program: 

(1) Issues the console prompt (>>>) at the console 
terminal 

(2) Accepts interactive commands to bootstrap the system 
by means of the default bootstrap device or a 
user-specified bootstrap device 

3. The microcode program looks up and executes the bootstrap 
device read-only memory (ROM) . This ROM is 256 bytes and 
contains a main routine (at the entry) and a subroutine. The 
main routine reads block from the bootstrap device and 
jumps to the boot block entry. The main routine and the boot 
block routine use the ROM subroutine to read arbitrary blocks 
from the bootstrap device into memory. 

4. The boot block contains the logical block address, size, and 
entry offset of the program to be executed in the bootstrap 
process. This program can be either (1) stand-alone BOOT58 , 
when the bootstrap device is the TU58 console drive, or (2) 
VMB.EXE, when the bootstrap device- is the system disk. 

a. If the bootstrap operation is performed from the console 
TU58 tape cassette using stand-alone BOOTS 8 , the user 
types BOOT58 commands to set up register input values and 
to load and start VMB.EXE. 

b. If the bootstrap operation is performed directly from the 
system disk using VMB.EXE, the microcode program derives 
the register input values. 

5 VMB.EXE is the primary bootstrap program, which contains 
CPU-independent code and CPU-dependent routines. It also 
contains" a set of primitive non-interrupt-driven drivers for 
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all possible system devices and a primitive file system for 
locating and reading Files-11 Structure Level 1 and Structure 
Level 2 files. 

VMB.EXE performs the following steps: 

a. Saves the register values and some values calculated from 
the register values in the restart parameter block (RPB) . 

b. Reads the system identification register to determine the 
processor type and to select the table of appropriate 
processor-dependent data and subroutines. 

c. Determines the amount and pattern of memory. A page 
frame number (PFN) bitmap is constructed. Unless 
inhibited by a boot flag, memory is tested for gross, 
uncorrectable parity errors. VMB.EXE contructs, in the 
RPB, a table indexed by nexus number of all memory 
controller and I/O adapter types. 

d. Based on register values, one of the following occurs: 

(1) A boot block at the designated logical block number 

(LBN) will be read into memory and given control. 

(2) A file named {SYSEXElSYSBOOT.EXE will be read into 
memory and given control. 

(3) A file named [SYSMAINTjDIAGBOOT.EXE will be read 
into memory and given control. 

(4) A file specified by the user in response to a prompt 
will be read into memory and given control. 

SYSBOOT is the standard secondary bootstrap program. It 
performs initialization suitable for the unmapped 
environment. SYSBOOT performs the following steps: 

a. Reads current parameter settings from SYS. EXE. 

b. Looks up the bootstrap device driver file and stores 
information about it. 

c. If register values so indicate, prompts the user to 
modify current system parameter settings. The user can 
change the start-up command procedure name and modify 
system parameters using SET or a previously created 
parameter file. New parameters become the "current" 
parameters on the next bootstrap operation. 

d. Sets up SPT, SYSPHD, SCB, and PFN data structures. 

e. Reads the resident executive into high physical memory. 

f. Locates and transfers to INIT code. 

The svstem initialization process consists of four staaes: 
INIT,*SYSINIT, STARTUP.COM, and SYSTARTUP.COM. 

a. INIT is part of SYS. EXE. It performs the following: 

(1) Enables mapping and sets the PC to system space. 

(2) Prints the system announcement message 
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(3) If requested by means of the coot flag, stops at the 
XDELTA breakpoint. 

(4) Initializes the system for paging. 

(5) Deallocates available physical pages (PFN bitmap set 
up by VMB) to the free page list. 

(6) Initializes the system page table for paged and 
nonpaged pools. 

(7) initializes I/O adapters using the list of present 
adaoters generated by VKB.EXE. Initialization- 
consists of mapping adapter register space (only the 
number of pages actually used are mapped) and 
calling adapter-specific routines to allocate and 
set up data structures and to initialize the adapter 
hardware. In addition, for UNIBUS adapters, the 8K 
byte I/O page of the UNIBUS is mapped. 

Data structures allocated are: 

MASSBUS — adapter control block 
channel request block 
interrupt descriptor block 

UNIBUS — adapter control block 

(8) Performs additional process initialization tasks. 

(9) Transfers the primitive VMB. EXE system device driver 
into nonpaged pool; and saves the driver entry and 
boot device control/status register (CSR) as virtual 
addresses (rather than physical addresses) in the 
RPB. 

(10) Loads the CPU-dependent code image into nonpaged 
pool and links it into the system. 

(11) Loads the terminal handler into non-paged pool, and 
connects the interrupt vectors. Loads the driver 
image for the system device into nonpaged pool, 
connects its interrupt vector, and derives the name 
of the system disk. The rule for the system disk 
device name is as follows: 

device name Examine the primitive driver, where 
the device name is stored. 

controller The controller designator is "A," "B," 
or "C" for the first, second, or third 
occurrence of this kind of adapter. 
For example, if the adapter of the 
system device is the second MASSBUS, 
the controller is B. (Note that for a 
generally configured system, it is 
possible to use the AUTOCONFIGURE 
command procedure to derive the 
controller name incompatibly with- 
INIT.-. Consequently, some care is. 
reauired when configuring multiple 
controllers of possible system disks 
across multiple buses.) 

un it Passed .from VMB. EXE input, register 

R3. 
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(12) Adds the prologues of the resident drivers (for 
example, MB, NL) to the prologue list. 

(13) Performs initialization of resident drivers. 

(14) Moves completion code of INIT into the pool and 
executes it. The completion code deallocates space 
occupied by INIT (and optionally XDELTA) to the free 
page* list. The completion code then jumps to the 
scheduler, which ultimately results in SYSINIT being 
swapped in and started. 

b. SYSINIT performs the following: 

(1) If necessary or requested, prompts for the time of 
day. 

(2) Writes back system parameters to SYS. EXE. 

(3) Creates some logical names. 

(4) Sets up swapping and paging files. 

(5) Installs the VAX-11 RMS image and system message 
file as pageable system sections. 

(6) Mounts the system disk (ACP process created). 

(7) Creates the job controller, OPCOM, and ERRFMT. 

(8) Creates the STARTUP process. 

c. STARTUP reads input from the start-up command procedure, 
which causes it to: 

(1) Create logical names. 

(2) Run SYS?SYSTEM:SYSGEN to configure the I/O system. 

(3) Install known images. 

(4) Invoke [SYSMGR] SYSTARTUP.COM. 

(5) Log out. 

d. SYSTARTUP.COM is an empty command procedure distributed 
by DIGITAL. The system manager can edit SYSTARTUP.COM to 
perform site-specific start-up functions. 

8. SYSGEN is run by STARTUP or at any other time. SYSGEN: 

a. Provides for dynamic loading of and connecting to 
drivers. (The operator, null, and mailbox drivers are 
permanently part of the executive image.) 

b. Provides for the creation of new parameter files (which 
have an encoded format) . 

c. Creates paging, swapping, and system dump files. 
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THIS IS AN 'ATTEMPT TO DEMONSTRATE THE FLOW OF A MACRO 
INSTRUCTION THROUGH THE 11/750 DATA PATHS. 

INITIAL INPUT ARGUMENTS 



>»D/L/P 100 005261DO MOVL (R1>»R2 

HnLT 

>»D/G 1 1000 SET UP ADDRESS OF 1000 IN Rl 

>»D/L/P 1000 12345678 SOME DATA IN 1000 

>»S 100 

CON soue ISSN'S- h^l™ S5T ISJESFvfJS™ . 

IS mcSriON BUFFER FLUSH TAKES PLACE. AN XB FLUSH REMEMBER DOES 
. n0UBLE A ?R E JCTCH OPERATION BY TAKING THE UALUE SPECIFIED IN THE PC 

™t THE I-STREAM DATA RETURNED WILL BE PUT IN XB1. NOW THAT WE 

S I ^ fSK^5&^ tr^ftjffl SK X 35SE 258 THE BUT 
FIELD OF THE m?CrScOD?LOOKiSg FOR HIS TWO CONDITIONS TO BE MET. 

1> IS THERE AN EMPTY XB? DETERMINED BY THE PC BITS <i:0> = 3 
2!: iS TOERE S BUS CYCLE IN PROGRESS? MONITOR BUS FIELD 

*«p tn MIND THAT THE PRK IS WORKING TOTALY TRANSPARENT TO THE 
5KoSnE AMD WILL INITIATE A PREFETCH WHENEVER IT'S CONDITIONS 
SrE Se? OR Se PC GE?S REPLACED BY THE USER OR THE USERS PROGRAM. 

example: ->*:: brb 2* this branch instruction would replace the 

PC WITH THE PC PLUS THE BRANCH OFFSET. 

FINALLY AFTER THE FIRST XB WAS FILLED, THE MICROCODE ROUTINE 
FOR THE START COMMAND WILL DO AN ZRD1 AND THE WHOLE HESS BEGINS... 
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I THINK A BLOCK DIAGRAM WOULD BE NICE RIGHT ABOUT NOW... 



BLOCK NUMBER 1 



DPM 

: f 

CSPA3<— 5 



IRDX 



MIC 



MEMORY 



RNUM ! 



OSR 
ROM 



: irdi: 



ROM 



'»__'*—_' 



/ \ 

U BUS 

/ 

M BUS 
\ 



» 5 XB DECODE BUS 

IRD ! OSR ! < 



IRD 



CMSQ3 
CSAC3 



PC 100 ! PC+4 104 



VA 
MDR 



CPRK3- >CCMK3 

I > pc<i:o> 



: 103 


102 


101 


100 


: oo 


: 52 


: 6i 


: do 


: xx 


: xx 


: xx 


: xx 



i 




/ — \ 




c 


100=005261 DO 1 


M 


1000=12345673 ! 


I 


j 


\ / 





I 
I 



XBO 
XB1 



107 106 105 104 



CCS 



M CLK 



F — — — — — - 

— > • c 

— >:s »>s ioo 
:a 

!D 



<- 



— ' 



LETS BEGIN... AFTER THE START COMMAND INITIALIZES THE MACHINE 
AND WRITES THE PC» THE MICROCODED BUT FIELD GETS AN IRD1 . 



PC 
100 



PC+4 
104 



1. IRDI OCCURS 



ON AN IRDI WE KNOW THAT TWO BYTES OF I-STREAM DATA WILL BE SOURCED 
FROM ONE OF THE XB'S OVER THE DECODE BUS TO THE IRD GATE ARRAY. 
SOURCING THIS DATA* MOVES AN OPCODE AND THE FIRST OPERAND SPECIFIER 
INTO THE IRD CHIP* AND THE OPCODE IS ALSO SENT TO THE IRDI ROM FOR 
DECODING. SINCE TWO BYTES WERE SOURCED* WE BUMP THE PC BY 2. 



PC 



102 



PC+4 



106 



REFER TO BLOCK NUMBER 2 



145 



llCROWORD NUMBER 1 



AT THIS TIME THE IRD1 ROM WILL LOOK AT THE OPCODE AND UHEN IT DECODES 
IT AS A MOVL INSTRUCTION* IT WILL OUTPUT BITS 3 THROUGH 9 OF THE BASE 
CONTROL STORE ADDRESS WHICH WHICH WILL TAKE US TO THE PROPER MICROCODE 
ROUTINE. ALSO AT THIS POINT THE IRD CHIP WILL EVALUATE THE 1st OPERAND 
SPECIFIER AND OUTPUT THE CONTROL STORE ADDRESS BITS THROUGH 3 GIVING 
US A TOTAL CSAD FOR OUR MOVL INSTRUCTION IN REGISTER DEFFERRED MODE. 
THE IRD CHIP WILL OUTPUT THE ENCODED VALUE FOR GPR 1 INTO THE RNUM 
REGISTER. (OSR DECODE) 
THE MDR WHICH CONTAINS GARBAGE WILL BE BACKED UP IN THE Q REGISTER. 

**X SEE BLOCK NUMBER 2 *** 



BLOCK NUMBER 



DPM 



MIC 



MEMORY 



»— — > 

CSPA3<~ I 1 RNUM ! 



->CGPR 13-> 



■ f 



IRDX 

OSR 
ROM 



t ————— ? 

i irdi: 

i ROM : 



* — ■"— ' 



/ \ 

U BUS 

/ 

M BUS 
\ 



DO 



t ! XB DECODE BUS 

61 !< 

' CMSQD I : 

IRD CSAC3 J 



PC 102 



PC+4 106 



VA >1000 



MDR 



/ — \ : 

C ! 100=00526100 
M ! 1000=12345678 
I i 
\ / ! 



CPRK3 >CCMK3 ' 

I > pc<i:o> 



PC 



103 


102 


V101 


100 


00 


! 52 


! XX 


: xx 


XX 


! XX 


: xx 


: xx 



XBO 
XB1 



CCS 



* -> ! <o : 3> 
— >!<3:?> 

>!N/A 



MOVL O 



M CLK 



'— — ' 



107 106 "105 104 

I 

l 

PC+4 



WHEN THE SPA GATE ARRAY SEE'S THE NUMBER IN RNUM, IT WILL 
SELECT THE CONTENTS OF Rl AND SEND IT OUT ONTO THE R BUS* 
THROUGH THE B LEG BYPASS OF THE ALU AND OUT ON THE U BUS. 
THE MICROUORD WILL SET UP THE VA REGISTER TO RECIEVE THE 
U BUS (WHICH IS CARRYING OUR ADDRESS OF 1000). 
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MICROUORD NUMBER 2 



THE SECOND MICROUORD WILL CAUSE A BUS READ CYCLE TO OCCUR FROM 
MAIN MEMORY INTO THE MDR. 

*** SEE BLOCK NUMBER 3 *** 



BLOCK NUMBER 3 



DPM 



MIC 



MEMORY 



CSPA3<— ! 



RNUM 



IRDX 

! OSR 
! ROM 




T — — f 

: irdi: 
: rom : 



. . ♦ : do 



61 



•f i 
i<- 



XB DECODE BUS 



IRD 



CMSQ3 
CSAC3 



PC 102 



PC+4 106 



VA 1000 > 

MDR 12345678 < 











/- 


— 


•\i 






C 




100=00526100 ! 




M 




1000=12345678 ! 




I 






V 


... 


•/: 






*• 


\ 


____—__————— ' 



CPRK3 >CCMK3 ' 





1 > 


pc<i:o> s 

PC ! 

• ( 


103 


102 


vioi ioo : 


00 


! 52 


! XX ! XX ! 


XX 


! XX 


: XX ! XX ! 



XBO 
XB1 



* — • 



CCS 



. » — 

— > ! c 

>-! S 

:a 
:d 



READ 
FROM 
MAIN 
MEMORY 



M CLK 



< — ' 



107 106 "105 104 

t 

■ 

PC+4 
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NOU THAT WE HAVE OUR DATA IN THE MDRf WE NEED SOMEPLACE TO PUT IT. 
NO MORE CAN BE DONE WITH THE 1st OPERAND t SO THE MICROCODE ROUTINE 
WILL DO AN IRDX TO BRING IN THE 2nd OPERAND. 

AN IRDX WILL SOURCE ONE BYTE FROM THE XB INTO THE IRD CHIP AND ALSO 
BUMP THE PC BY 1. 

PC S PC+4 

IRDX 

103 ! 107 



MICROWORD NUMBER 3 



WHEN THE OPERAND HITS THE IRD CHIP IT WILL BE DECODED TO FIND 

OUT IF REGISTER MODE IS USED AND WHICH REGISTER TO GIVE RNUM IF NEEDED. 

THE IRD CHIP WILL SEND THE OPCODE TO THE IRDX ROMS TO SUPPLY AN ADDRESS 

THE IRDX (OSR) ROM WANTS TO KNOW TWO THINGS: 

1. WHAT OP CODE IS IT? FOR A PARTIAL ADDRESS INTO 
THE ROM. 

2). WHAT MODE ARE WE IN? REGISTER MODE 
DETERMINED BY THE UPPER 4 BITS OF 
THE OPERAND SPECIFIER FROM THE IRD CHIP. 

AT THIS TIME THE IRDX ROM WILL OUTPUT AN ADDRESS THAT WILL 

PLACE US IN THE MICROCODE TO HANDLE THE NEEDED OPERAND SPECIFIER. 

THE ENCODED VALUE FOR GPR 2 IS SENT TO THE RNUM REGISTER AND 
LIKE BEFORE » THE SPA SELECTS THAT REGISTER BUT THIS TIME WE 
WILL BE WRITING INTO IT. 

THE CONTENTS OF THE MDR WILL BE SENT ACROSS THE M BUS, 
THROUGH THE ALP CHIPS AND ONTO THE WBUS TO BE WRITTEN INTO THE 
SELECTED GPR AND THE MICRO ROUTINE WILL END UP WITH ANOTHER IRD1 
FOR THE NEXT INSTRUCTION. 

*** SEE BLOCK NUMBER 4 *** 
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BLOCK NUMBER 4 



DPM 



MIC 



MEMORY 



t —————— t 

CSPA3<~! 2 RNUM ! 



REG 
MODE ! 



i f 



/ \» pc 103 ! PC+4 107 

U BUS ! 

\ /! VA 

— >CGPR 2J< M BUS — MDR < 1234567S 

\ 



! / \ J 

C 8 100=00526100 
M ! 1000=12345673 
I : 
! \ / ! 



: osr : 
: rom ; 



r — — — r 
5 IRDli 

: rom : 



, , • XB DECODE BUS 

. ! DO : 52 !< - 



CPRK3 >CCMK3 ' 

I > pc<i:o> 



PC 
103 V102 101 100 
00 ! XX 



» ' CMSQ3 ! 

ZRD CSAC3 I 



* — .- 



CCS 



V ->!N/A 
*— >!N/A 

>!<io:o> 

! WRITE MDR 
! TO GPR 2 
! IRD1 



M CLK 



<-' 



XX ! XX ! XX ! XX 

107 "106 105 104 



PC+4 



IXBO 

:xbi 



HAVING JUST FINISHED THE MOVL INSTRUCTION ? THE MICROCODE ROUTINE 
LEFT US WITH ANOTHER IRD1. AS BEFORE AN IRD1 WILL SOURCE TWO MORE 
BYTES OF I-STREAM DATA OVER THE XB DECODE BUS* INTO THE IRD CHIP 
AND ALSO UP TO THE IRD1 ROM. AS BEFORE THE PC WILL BE BUMPED BY 2, 



PC 



PC+4 



105 : 109 

*** SEE BLOCK NUMBER 5 *** 
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BLOCK NUMBER 5 



DPM 

t m 

CSPA3<— 8 

IRDX 



MIC 



RNUM i 



: osr : 

i ROM : 



ROM OS INH 
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. ♦! ROM : 

2 00 

* I XB DECODE BUS 

XX i< 
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U BUS 
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M BUS 



PC 
VA 
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PC+4 



MEMORY 
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\ /! ' 



CCS 



M CLK 
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PC+4 
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oo : xx : xx : xx sx 
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>ss 

iA 
!D 



NOTICE WHAT HAPPENED TO THE PC AND PC+4... THE PC HAS BEEN BUMPED 
TO 105 WHICH TELLS THE PRK CHIP THAT WE HAVE USED ALL THE DATA IN 
XBO. A PREFETCH CYCLE WILL OCCUR USING THE PC+4 AS OUR ADDRESS TO 
FETCH DATA FROM MAIN MEMORY. IF WE SEND THE ADDRESS OF 109 OVER THE 
CMI WE WILL GET BACK THE LONGWORD ADDRESS CONTAINING 109. THIS IS 
DUE TO THE FACT THAT THE CMI IGNORES BITS AND 1 OF THE ADDRESS 
THUS GIVING US A LONGWORD ADDRESS OF 103 WHICH IS EXACTLY WHAT WE 
WANT. 

*** SEE BLOCK NUMBER 6 *** 
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BLOCK NUMBER 6 



DPM 



MIC 



MEMORY 



CSPA3<— ! 



RNUM 




OSR 
ROM 
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ROM OS INH 



! IRDli 
! ROM : 
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, __ r j xB DECODE BUS 

! 00 ! XX !< 

' CMSQ3 J ! 

IRD CSAC3 ! 
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EXECUTION OF THE NEW INSTRUCTION TAKES PLACE SIMUTANIOUSLY WITH 
THE PREFETCH* BUT NOTICE WHAT INSTRUCTION WE ARE USING. ♦ . 
IT IS A HALT INSTRUCTION. WE KNOW THAT A HALT INSTRUCTION HAS 
NO OPERANDS ONLY AN OPCODE* THEREFORE SOMETHING MUST BE DONE TO 
PREVENT THE IRD CHIP FROM EVALUATING THE SECOND BYTE AS A 1st OPERAND 
SPECIFIER. WHAT HAPPENS IS WHEN THE IRD1 ROMS DECODE THE HALT 
OPCODE* <0R ANY ONE BYTE INSTRUCTION) A SIGNAL NAMED 'ROM OS INHIBIT" 
IS OUTPUTED FROM THE ROM ITSELF AND SENT TO THE MSQ AND SAC CHIPS WHERE 
IT DISABLES ANOTHER SIGNAL CALLED *LOD OSR A' WHICH WILL PREVENT THE 
UPDATING OF THE OSR COUNTER. THE SAME SIGNAL TELLS THE SAC CHIP TO 
TELL THE PHB CHIP NOT TO GENERATE THE SIGNAL *IRD LOD RNUM' WHICH WILL 
PREVENT THE SPA CHIP FROM LOOKING AT RNUM* AND FINNALY THE 'LOD OSR A' 
SIGNAL TELLS THE IRD CHIP NOT TO DECODE THE DATA ON THE OSR SECTION 
OF XB DECODE AS IT IS NOT REALLY AN OPERAND. 

THE HALT MICROCODE FLOW WILL NOW TEST THE CURRENT MODE TO SEE IF WE 
ARE IN KERNAL MODE AS YOU MUST BE TO HALT THE CPU. 

ASSUMING THAT WE ARE IN KERNAL MODE* THE MICROCODE ROUTINE WILL ... 

1). SET UP A HALT CODE OF 06 IN A TEMPORARY REGISTER 

2). ADD 1 TO THE CURRENT PC GIVING US PC=106 AND PC+4-10A 

3). VARIOUS OTHER TASKS REQUIRED TO SHUTDOWN THE CPU 

4). AND FINALLY SEND THE PC TO THE PRINT ROUTINE 
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THE MICROCODE PRINT ROUTINE WILL ALWAYS SUBTRACT 2 FROM ANY GIVEN 
PC BEFORE ACTUALLY SENDING IT TO THE CONSOLE. 



PC= 106 

- 2 

104 



00000104 06 
>» 



THIS LEAVES US AT A PC OF 104 WHICH IS ONE BYTE AHEAD OF THE ACTUAL 
OPCODE OF THE HALT INSTRUCTION. 

THE REASON FOR THIS IS BECAUSE NOW WE CAN SIMPLY TYPE... 

>» C 

AND CONTINUE ON WITH THE NEXT OPCODE FOLLOWING THE HALT INSTRUCTION. 



ONE FINAL NOTE: 



DURING EXECUTION OF MACRO INSTRUCTIONS* IF ANY GIVEN 
INSTRUCTION BLOWS UP AFTER BEING DECODED ON AN IRD1 , 
THE PC WOULD HAVE ALREADY BEEN UPDATED BY 2... 
SO THE PRINT ROUTINE CALLED IF WE WERE TO HALT THE 
CPUf WOULD SUBTRACT 2 FROM THE PC GIVING US THE 
CORRECT OPCODE ADDRESS OF THE FAILING INSTRUCTION. 

THIS ALSO CLARIFIES WHY WE HAVE TO ADD 2 TO A 
MICRO-VERIFY ERROR HALT TO GET THE CORRECT FAILURE 
CODE. THE MICRO-VERIFY ROUTINE IS RESIDENT IN CCS 
ROM AND IS NOT A MACFO PROGRAM AT ALL! THUS IT DOES 
NOT UPDATE THE PC IN ANY WAY* BUT IT STILL USES THE 
SAME PRINT ROUTINE FOR THE ERROR DISPLAY. 



THINK YOU'VE GOT THAT DOWN??? 
OF BEWILDERED ENGINEERS!!! 

GOOD LUCK. 



NOW TRY TO EXPLAIN IT TO A CLASS FULL 
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Machine and Bugchecks 
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11/750 MACHINE CHECK INTERPRETATION 



TO HELP ALIVIATE ANY PROBLEMS HAVING TO DO WITH MACHINE CHECKS 
IN THE 11/750 BELOW IS AN EXPLANATION OF WHY AND HOW THEY OCCUR 
ALONG WITH AN EXPLANATION OF HOW TO READ THE MACHINE CHECK LOGOUT. 

A MACHINE CHECK IS A UTRAP TO LOCATION 28 IN THE MICROCODE. THIS 
IS CAUSED ONLY BY TWO CONDITIONS WITHIN THE LOGIC OF THE UTR CHIP. 
THESE CONDITIONS ARE AS FOLLOWS; 

1. TRANSLATION BUFFER PARITIY ERRORS IN DATA OR TAG 

2. BUS ERROR 

THIS SOUNDS EASY BUT WHAT CAN CAUSE A BUS ERROR IS THE PROBLEM. 
PLEASE LOOK AT THE FOLLOWING CHART AND READ THE EXPLANATION BELOW 
IT. 

2S (MACHINE CHECK UCODE ADDRESS) 



TB PARITY ERRORS 



BUS ERRORS 



UNCORECTABLE DATA 



NON EXISTANT MEMORY 



CACHE PARITY 
ERROR 



UNCORECTABLE 
DATA 
ON CMI 



.RLTO 



NXM 

ON 

CMI 



WE WILL USE THE ABOVE CHART TO INTERPERT THE MACHINE CHECK LOGOUT 
THAT IS ON PAGE 25 IN THE VAX 11/750 DIAGNOSTIC MINI REFERENCE GUIDE, 
ATTACHED TO THIS SHEET IS A COPY OF THE LOGOUT AND A BREAKOUT OF 
THE NEEDED REGISTERS IF YOU HAVE NO MINI REFERENCE GUIDE. 

WE NEED TO CORRECT ONE AREA OF THE LOGOUT IN THE MINI REF. GUIDE 
BEFORE UE GO ON. AT LOCATION <SP)+2S IT SHOULD READ MACHINE CHECK 
ERROR SUMMARY REGISTER AND NOT MEMORY CONTROL REGISTER. 
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ALL RIGHT UE ARE OFF!!!! WHAT YOU SEE IN THE LOGOUT IS WHAT IS PUSHED 
ONTO THE STACK WHEN A MACHINE CHECK OCCURS WHILE NORMAL RUNNING OF 
VMS 'AFTER' THE VECTOR ADDRESS IS BROUGHT IN IN FROM SCBB+4 AND THE 
VECTOR BITS AND 1 ARE CHECKED. WE WILL ATTACK THE STACK DUMP FROM 

TWO areas; 

1. INFORMATION RELATING TO LOCATION OF FAULT <PC ETC) 

2. CAUSE OF THE FAULT. 

LOCATION : AT <SP)+8 IS THE VIRTUAL ADDRESS REGISTER. THIS 

REGISTER IS USED TO FETCH THE OPERAND DATA NEEDED 
BY THE INSTRUCTION. SO IT CONTAINS THE OPERAND 
ADDRESS IF THE MACHINE CHECK OCCURRED WHILE FETCHING 
OPERAND DATA. 

AT <SP)+C IS THE PC AT THE TIME OF THE EXCEPTION. 

THIS MAY BE USED WITH <SP)+2C WHICH IS THE ADDRESS OF 

THE OPCODE OF THE FAILING INSTRUCTION. EXt IF YOU 

ARE PREFETCHING AND USE AN INSTRUCTION AT ADDRESS 1000 

AND THAT INSTRUCTION HAS 5 OPERAND SPECIFIERS THE ADDRESS OF 

THE OPCODE +2 IS STORED IN THE PC BACKUP REGISTER UNTIL 

THE NEXT OPCODE IS USED.dRDl TIME) AS YOU USE THE 5 

OPERANDS IN THE INSTRUCTION THE PC (NOT PC BACKUP) IS 

INCREMENTED TO KEEP TRACK OF EXECUTION BUFFER USAGE. 

SO IF WE HAVE A MACHINE CHECK INVOLVED WITH EXECUTION 

BUFFER DATA> WE HAVE PUSHED ONTO THE STACK THE ACTUAL 

PC (SP+C) AND THE OPCODE OF THE INSTRUCTION <SP+2C>. 



AT <SP)+30 WE HAVE THE STANDARD PSL. 



CAUSE: WE SHOULD FIRST LOOK AT THE SUMMARY PARAMETER CODE 
AT (SP)+4. GENERALLY SPEAKING YOU WILL ONLY HAVE 
NUMBERS 1»2»6 OR 7. 1»6 AND 7 ARE BASICALLY THE SAME THING. 
THESE MEAN A CONTROL STORE PARITY ERROR OCCURRED OR SOMEHOW 
THE MACHINE WAS SENT TO AN UNUSED IRD OR UNKNOWN ROM 
LOCATION. THIS COULD HAPPEN FOR A FEW REASONS* OF WHICH 
THE MOST LOGICAL IS THAT YOU HAVE A BAD CONTROL STORE ? 
BAD MICROSEQUENCER ON THE DPM OR A BAD IRD DECODE ON 
THE DPM. 
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THE MOST COMMON AND HARDEST TO FIGURE OUT IS THE CODE 
OF 2. THIS RELATES TO MEMORY ERROR »TB PARITY TIMEOUT ETC. 
YOU LIKE THAT ETC DO YOU. WELL LETS TAKE THE CONFUSION 
OUT OF THE STATEMENT. IF YOU EVER SEE A 2 FOR A SUMMARY 
PARAMETER CODE THE FIRST THING YOU SHOULD LOOK AT IS THE 
MACHINE CHECK ERROR SUMMARY REGISTER* (SP)+28. YOU CAN 
RELATE THIS REGISTER (MCESR) TO THE ABOVE CHART BECAUSE IT 
WILL TELL YOU WHAT CAUSED YOU TO GET TO UCODE ADDRESS 28. 
FIND THE BREAKOUT OF THE MCESR <PAGE 28 IN MINI REF. GUIDE) 
AND YOU WILL SEE A FOUR BIT REGISTER. LET US MAKE THE 
NEEDED CHANGE. THERE IS NO LONGER AN UNALIGNED UNIBUS 
REFERENCE THAT CAUSES A MACHINE CHECK t SO CROSS IT OFF. 
BIT WILL TELL YOU IF THE MACHINE CHECK OCCURED WHILE 
DOING A PREFETCH OR OPERAND FETCH. (THIS MAY HELP YOU TO 
FIGURE ON USING THE VA OR PC FOR LOCATION) 

IF BIT 0=0 THEN AN OPERAND FETCH WAS HAPPENING 

IF BIT 0=1 THEN A PREFETCH OF AN INSTRUCTION CAUSED IT. 

BITS 2 AND 3 WILL TELL YOU IF IT WAS A TB ERROR OR BUS ERROR 
AS AN EXAMPLE WE WILL USE THE TB ERROR FIRST. 

TB PARITY ERROR WHILE FETCHING AN OPERAND WOULD CAUSE 
THE REGISTER TO LOOK LIKE THIS WHEN PUSHED ON THE STACK 

00000004 BIT 2 SET AND CLEAR. 

IF A TB ERROR OCURRED WHILE PREFETCHING IT WOULD BE 

AS follows; 

00000005 BIT 2 SET AND SET. 

EITHER WAY IF IT IS A TB ERROR YOU SHOULD THEN LOOK 
AT(SP)+1C OR THE TRANSLATION GROUP REGISTER. THIS WILL 
TELL YOU WHICH GROUP (0 OR 1) AND IF IT WAS A TAG OR 
DATA ERROR. 

YOU MAY ALSO LOOK AT (SP)+14 WHICH IS THE SAVED MODE 
REGISTER. THIS WILL TELL YOU THE PROCESSOR ACCESS MODE 
AND MEMORY MANAGEMENT STATES DURING THE LAST MICROCODE 
REFERENCE TO MEMORY. 

FROM THIS YOU SHOULD KNOW WHAT CAUSED THE MACHINE CHECK AND 

THE LOCATION. 
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LET US RETURN TO THE MCESR AND ASSUME IT LOOKED LIKE THIS? 

00000008 BIT 3 SET CLEAR 
THIS WOULD MEAN A BUS ERROR HAPPENED DURING AN OPERAND 
FETCH. 

IF YOU LOOK AT THE CHART YOU UILL FIND THERE ARE TWO THINGS 
THAT CAN CAUSE A BUS ERROR. TO FIND OUT WHICH ONE IT WAS 
LOOK AT (SP)+24 THE BUS ERROR REGISTER. THE BUS ERROR 
REGISTER IS A FOUR BIT REGISTER IN THE MEMORY INTERCONNECT 
MODULE SLOT THREE. (NOT THE MEMORY CONTROLLER) THE EXAMPLE 
WE WILL USE FIRST IS UNCORECTABLE DATA CAUSED THE BUS ERROR. 

THE BUS ERROR REG. WOULD LOOK LIKE THIS? 

00000004 

THIS SAYS UNCORECTABLE DATA CAUSED THE ERROR ? 
THERE WERE NO LOST ERRORS (RECEIVED AN OTHER ERROR 
BEFORE THE LAST ONE WAS CLEARED) 

• ! ! ! CORRECTED READ DATA DID NOT OCCUR. CORRECTED 
READ DATA CAUSES AN INTERRUPT NOT A MACHINE CHECK!!! 

IF YOU LOOK AT THE CHART YOU WILL FIND THAT UNCORRECTABLE 
DATA CAN BE CAUSED BY TWO THINGS? 

1. CACHE PARITY ERROR 

2. UNCORECTABLE DATA FROM THE CMI 

TO DETERMINE WHICH OF THESE CAUSED THE BUS ERROR LOOK 
AT (SP)+20 WHICH IS THE CACHE ERROR REGISTER. THIS 
REGISTER CONTAINS INFORMATION ON THE DATA CACHE. IT IS 
A FOUR BIT REGISTER ON THE MIC MODULE THAT WILL TELL YOU 
IF THE LAST REFERENCE WAS A HIT? LOST ERROR AGAIN AS BEFORE 
AND IF YOU HAD A CACHE PARITY ERROR. IF THERE WAS NO CACHE 
PARITY ERROR SET IN THE REGISTER THEN THE BUS ERROR UAS 
CAUSED BY THE UNCORRECTABLE DATA FROM THE CMI. 
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SO? CONTINUING RIGHT ON LET US ASSUME THAT THE BUS ERROR 
WAS CAUSED BY A NON EXISTANT MEMORY. AS YOU CAN SEE BY THE 
CHART THAT TWO THINGS CAN CAUSE NXM. FIRST LETS LOOK AT THE 
BUS ERROR REGISTER. IT EQUALS? 

00000008 BIT 3 SET - NXM 

THEN WE WOULD LOOK AT THE READ LOCK TIME OUT REGISTER (RLTO) 
THIS IS A ONE BIT REGISTER THAT IF BIT IS SET A READ LOCK 
TIME OUT CAUSED THE NXM. WHAT IS A READ LOCK TIME' OUT? GOOD 
QUESTION. IF THE CPU ATTEMPTS TO ACCESS THE CM I DURING A READ 
LOCK CONDITION A TIMER IS STARTED IN THE CMK GATE ARRAY ON 
THE MIC MODULE. IF THE TIMER RUNS FOR 64 USEC <USEC IS CORRECT) 
THEN THE CMK CHIP GENERATES NXM TO THE UTRAP CHIP THAT WILL 
CAUSE A MACHINE CHECK. IF BIT IS CLEAR IN THIS REGISTER AND 
THE BUS ERROR REGISTER SAYS A NXM CAUSED THE MACHINE CHECK 
THEN IT WAS CAUSED BY NXM ON THE CMI . 

THE ONLY THING THAT WAS PUSHED ONTO THE STACK THAT WE 
HAVE NOT TALKED ABOUT IS <SP)+10r THE MEMORY DATA REGISTER 
(MDR). THIS WILL CONTAIN THE LAST DATA FETCHED FROM CACHE ( 
OR MAIN MEMORY. 



HOPEFULLY THIS EXPANATION» CHART AND HANDOUT WILL 
CLEAR UP SOME MISCONCEPTIONS CONCERNING THE 11/750 
MACHINE CHECK. 
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GENERAL 11/750 MICROCODE FLOw FOR A MACHINE CHECK 

1. MACHINE CHECK EXCEPTION CONDITION OCCURS 

THE VARIOUS TYPES ARE AS FOLLOmS: 

A. BUS ERRORS— — > NXM OFF CMI FROM: — — > CMC MODULE 

(NON EXISTANT MEMORY) i (MEMORY C0K1R0LLEH) 

I 

— > UBI MODULE 
t (UNIBUS INTERFACE) 
I 
— > MBA MODULE 

(MASBUSS ADAPTER) 



■> UCE FROM CMC 
(OR OTHER DEVICE) 



— -> UCE -—————«. 
(UNCORRECTABLE ERROR) I 

I 
— — > CACHE PAR1II ERROR 



— -> RLTO 

(READ LOCK TIME OUT) 



B. TB ERNOR:- 



•> TRANSLATION BUFFER TAG PARITY ERROR 



I 

— • > TRANSLATION BUFFER DATA PARITY ERROR 



THE TWO CATEGORIES OF MACHINE CHECK CONDITIONS CAN 
BE BROKEN DOWN 1*T0 TWO MORE GROUPS: 



A. SOURCING DATA FROM I-STRF.AM:— > MSRC XB TB ERROR 

***************************** 

SEE NOTE I * TRANSLATION BUFFER ERROR * 

* ENCOUNTERED *HEN SOURCING * 

* THE BAD DATA FROM THE * 

* EXECUTION BUFFER * 

***************************** 

— > MSRC X8 BUS ERROR 

***************************** 

* BUS ERROR ENCOUNTERED * 

* WHEN SOURCING THE BAD DATA* 

* FROM THE EXECUTION BUFFER * 
***************************** 



NOTE" WHEN A TB OR BUS ERROR OCCURS DURING A PREFETCH, THE ERROR IS 
IGNORED UNTIL *E ATTEMPT TO SOURCE THE BAD DATA FROM ThE 
EXECUTION BUFFER. THIS IS TO PREVENT UNNECCESSARY ERROR 
HANDLING OF DATA THAT MIGHT mOT GET USED ANYWAY. 

THE DATA IN THE XB IS N'OT ALWAYS THE RIuHT DATA TO BE EXECUTED, 
FOR EXAMPLE: IF THE CURRENTLY EXECUTING INSTRUCTION IS A 
BRANCHING INSTRUCTION IT WILL MODIFY THE PC THUS CAUSING AN 
EXECUTION SUFFER FLUSH *HICH CLEARS OUT THE XB AND FILLS IT 
WITH THE OATA FROM THE NEW PC AND PC+4. 
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b. ERROR DURING INSTRUCTION DECODE:' 
CIRD1/IRDX) 



->BUT XB TB ERROR 

**************************** 

* TB ERROR ENCOUN1ERED * 

* DURING AN IROl OR IRDX * 

**************************** 

•>BUT XB BUS ERROR 

**************************** 

* BUS ERROR ENCOUNTERED * 

* DURING AN IRD1 OK IRDX * 
**************************** 



2. MSQ, UTR AND SAC CHIPS SET UP A MICRO VECTOR OF 0028 AT THE OUTPUT 
OF THE MXCROSEQUENCEK, SENDING US TO THE PROPER MICRO ADDRESS 

AND THE MACHINE CHECK MICRO ROUTINE SETS UP OUR SCBB+4 AND 
BUILDS THE STACK. 

3. SCBb+4 CONTAINS OUR MACRO VECTOR ADDRESS 

4. USE THE LOtaER TWO BITS TO SELECT A STACK: 

VECTOR BITS <1> I <0> 






1 

1 





1 


1 



> USE KERNAL STACK UNLESS <IS> bIT 
IS SET IN PSL 

> USE INTERUPT STACK 

> TRAP TO teCS ADDRESS 2001 It wCS 
IS NOT PRESENT, TRAP TO 0001 IN CCS 

> HALT AT VECTOR PC POINTS TO 
1NTERUPTED OR FAULTED INSTRUCTION. 

OOCOOOOO 07 
>» 

5. PUSH PSL., PC AND 11 OTHER LONGKORDS OF INFORMATION ON STACK. 

b. LOWER T*0 BITS OF VECTOR GET ZEROS WHEN CROSSING Cdl On ADDRESS 
CYCLE. ThE ADDRESS POINTED TO b* THE VECTOR -ILL BE THE STAKT 
OF THE MACRO MACHINE CHECK HANDLER ROUTINE. 



7. 1RD1 OF MACRO ROUTINE TAKES PLACE. 



160 

GENERAL MACHINE CHECK MACRO FLO* 

A MACHINE CHECK CAN BE HANDLED MANY DIFFERENT "AYS DEPENDING 
ON CERTAIN SYSGEN PARAMETERS AND THE CURRENT MODE OF OPERATION WHEN 
THE EXCEPTION OCCURRED. THE FOLLOWING CHART IS DESIGNED TO ShCi ONLY 
THE OVERALL SYSTEM RESPONSE TO A MACHINE CHECK. 




I 

USER OH SUPERVISOR 

S EXIT.S UNLESS THE 
VMS MACRO HANDLER 
DETERMINES THAT IT 
CAN RECOVER FROM THE 
EXCEPTION. (NON-FATAL) 



I 
KERNAL 

BUGCHECK THE CPU DOWN 
(FATAL) 



EXECUTIVE 
IS THE SYSGEN- "BUGCHKFATAL" BIT SET? 
YES: TREAT IT LIKE KERNAL MODE 

» 

NO: LOG THE USER OFF UNLESS 
THE VMS MACRO HANDLER 
DETERMINES THAT IT CAN 
RECOVER FROM THE EXCEPTION. 
(NON-FATAL) 
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IF THE MACHINE CHECK TUKNS INTO A BUGChECK, IT *ILL HAVE 
THE FOLLOWING RESULTS: 



FATAL 

BUGCHECK 

CODE 



NON-FATAL BUGCHECK CODE 



I 



I— — — — — 

i BUGCHKFATAL 
| BIT SET 



I BUGCHXFATAL 
| BIT CLEAR 



I KERNAL i 
I NODE I 

I 1 

I EXECUTIVE! 
| NOOE I 



I 



SHUTDOWN 
THE CPU 



| LOG THE ERROR I LOG THE ERROR 



I 



SHUTDOWN 
THE CPU 



THEN 
REI 



I PROCESS (PROCESS I 
| HAS I DOES I 
I BUGCHECK I NOT HAVE I 
IPRIV. I3UGCHECKI 
| IPRIV. I 



SUPERVISOR I LOG THE I DO NOT i 
MODE I ERROR I LOG THE I 
.......... | THEN 



USER 
MODE 



I 
ISEXIT-S I 



ERROR 

BUT 



I 



I 



ISEXIT-S I 



DISMISS THE 
ERROR THEN 
REI 
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BUGCHECKS 

A BUGCHECK is an internal inconsistency within a process or VMS, 
za as a corrupted data structure or unexpected exception, detected oy 
.S. bugcnecxs can be tne result of programming errors or hardware 
failures. Software related Bugcnecxs can be quiexly isolated from tne 
inforaatlon saved in the system dump file on a system erasn and from source 
listings. Hardware related Bugchecics are not so easy to Isolate oecause 
the hardware failure can occur long before VMS detects it. Later on we 
will loox at how to trouolesnoot some of the common augchecic failures. 

Bugchecics are not always fatal to the system. A BugcnecX that 
occurs while the CPU is in eitner user or Supervisor mode will result in 
termination of tne process that Incurred the Bugcneex, providing the 
process does not have privilege to cause a Bugchecx. Xf the Bugcheoc Is 
not fatal, VMS will dismiss it and allow the process to continue. Otnerwlse 
tatal Bugcnecxs will not crash tne system from user or Supervisor moae. 

VMS protects Itself and Its data structures by using tne BugchecK 
mechanism wnile in Executive or Kernel mode. Non-fatal Bugcnecxs whicn 
occur in Executive or Kernel mode are dismissed tne same as those in 
Supervisor or User mode, unless the SYSBOOT parameter 8UGCHECKFAIAL is 
turned on. Non-fatal Bugchecics will be logged to the Error Log. Fatal 
bugcnecxs win result in tne orderly snutdown of tne system. A small 
amount of Information describing the Bugchecx Is sent to tne console 
terminal, a dump file Is written to the disx and then a special code 
is sent to tne con enlp's console transmit data buffer and a HALT 
instruction is executed. The system will then be rebooted unless 
the SYSBQUT parameter flag BUGREBOOT is cleared. 

Tne crash dump file can be analyzed using the System Dunp Analyzer 
CSOA). Tne size of the dump file must be four blocxs larger than the 
number of pnysleal pages in tne system. If the space reserved on tne oisx 
tor tne dump file is too small, only the physical pages tnat can fit in the 
file will be written. A small dump file win not contain some of tne most 
crucial contents of physical memory (the system page tables) which may maxe 
analysis with SDA lmpossiDle. 
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BUGCHECK TROUBLESHOOTING 



The tools you must Know how to use to analyze a crash dump Include 
„ae VMS microfiche listings and the System Dump Analyzer. This discussion 
assumes you also Know the VAX instruction set and understand how to read a 
MACKO-32 listing. It is not necessary to understand tne Internals of VMS 
to troubleshoot some of the most common Bugchecks that are caused by 
hardware failures. Bugcnecks caused by program errors are beyond the scope 
of this discussion. 

when a BugcnecK occurs, information is left on the stack whlcn is 
useful for isolating tne area of code whicn caused the Bugcheac. This 
information is usually easy to identify. Note that this information is not 
always available on tne stack. Sometimes a Signal Array can be found on 
the stack witnout a Vector Address array. The first item to locate is the 
Vector Address Array, thougn it is not always available. Tne AP will be 
poincing to tne Vector Address Array if it is on the stack. This array 
will give you the address on the stack of the signal and mechanism arrays. 
The mechanism array contains the contents of RO and Rl at tne time of- the 
Bugcheck. This information will be necessary for analyzing the code that 
Bugchecked. 



AP 



VECTOR 
,> +—...—.........—..———+ AUORESS 

I 00000002 I ARRAY 

^.. .................. .......... •+ 

— I SIGNAL VECTOR I 

+.... .......................... .+ 

— -I MECHANISM VECTOR I 
+. ........................... ...+ 

The values contained in the VECTOR AODRESS array are: 

o 00000002 — the number of longwords that follow in 
tne VECTOR AUORESS ARRAY. 

o SIGNAL VECTOR — a pointer to tne first longword 
Of tne SIGNAL ARRAY. 

o mechanism VECTOR « a pointer to the first longword 

Of the MECHANISM ARRAY. 



MECHANISM 
+.... —————— — -—..—.+ ARRAY 

+ — — >| 00000004 | 

+..... ................ ..........+ 

I STACK FRAME A00RESS | 

+...............-..... ..........^ 

| DEPTH COUNT | 

+ ........ ....................... + 

I ko | 

+.... .............. .............+ 

I Rl I 

+ ................ ........ .......+ 
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The values contained in the MECHANISM ARRAY are: 

o 00000004 — the number of longwords in tne MECHANISM 
ARRAY. In a MECHANISM ARRAY, this value is always four. 

o FRAME — the address of the stack frame. 

o OEPTH — the stack depth. CFFFFFFFD to FFFFFFFF) Look 
for tnls when tne Vector Array is not on tne stack. 

o RO — tne contents of RO at the time of the exception. 

Ri — tne contents of Rl at tne time of tne exception. 

SIGNAL 
+....................•.———..+ ARRAY 

■>| NUMBER OF LONGWORDS I 

1 EXCEPTION CODE I 
♦—••-——-—-•-•—•—-•—♦ 

I OPTIONAL ARGUMENTS I to 254 optional arguments 
.—.......—.....-.— ..——..— can qQ ftecween tne Exception 

-j .—.....———.—..-«——— 1 - code an<j tfte tc# 

1 PC I 

I PSL I 

As an Example: 

The values contained in tne SIGNAL ARRAY for an Access 

Violation Exception which caused a bugcneck are: 

o 00000005 •- the number of longwords contained in the 
SIGNAL ARRAY. For access violations tnls numoer is 
always five. 

o EXCEPTION CODE — a code wnicn identifies the type of 
exception. 

o REASON MASK — tne longword wnose lowest tnree oits, 
if set, indicate that the instruction caused a 
Length Violation (oit 0), referenced tne process page 
table Colt 1), and/or read/modify operation (bit 2). 

o VIK1UAL AODRESS — the virtual address tnat tne system 
tried to reference at the time of tne exception. 

o PC « tne Program Counter. Tne PC contains the address 
of tne instruction that signaled tne exception. 

o PSL -- the processor status longword at the time of 
the exception. 

Signal arrays differ in length, from 4 to 258 longwords, 
depending on the kind of exception the system detects. 
See tne VAX-ll Run Time Library Reterence Manual for 
details. 
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The Signal Array contains more interesting information about the 
vgchecx. The format of tne Signal Array varies for different Bugcnecks. 
.ie Exception Code Identifies what Kind of error led to tne Bugcnecx. Ihe 
kception Code indicates such errors as Access Violation* Opcode Reserved 
' DEC, etc. following the Exception Code are optional arguments. These 
. guments will vary in numoer and meaning for different Bugcnecks. Next on 

the stack is the PC of tne instruction that would nave been executed next, 

if an exception had not occurred. 

Once you have located the Exception Code within the Signal Array, 
enter the following on a running VAX/VMS system: 

s 8TT<cr> 

s .EXIT %X<exceptlon code><cr> 

for aceess violations the EXCEPTION CODE is OO00OOOC. 

EXAMPLE: 

s §TT<cr> 

S .EXIT %xoc<cr> 

%SYSTEH-F-ACCV10, access violation, reason mask*00, 
virtual address=0000Q0OC, PC=7FFD3Ab8, PSL«0004034 

No* that you Know wnat the Exception Cooe means, you can look up 
a snort explanation in the VAX/vms System Messages and Recovery Procedures 
Manual. For instance, continuing with the Access Violation example, you 
would lookup ACCVIO on page 2-3 and find the following: 

" ACCVIO, access violation, reason masksxx, virtual address=location, 
PC=locatlon, PSLsxxxxxxxx 

Facility: VAX/VMS System Services 

Explanation-: An image attempted to read from or write to a 

memory location that is protected against tne current code. 

This message indicates an exception condition and is 

followed by a register and stack autup to help locate the 
error. 

User Action: Examine the PC and virtual address displayed 

in the message and cnec< the program listing to verify 

tnat instruction operands or procedure call arguments are 
correct. " 

Tne explanation given in tne VAX/VMS System Messages and Recovery 
Kanual *111 give you an idea of what the software was attempting to do or a 
description of the Exception condition wnlch led to the Bugcneck. The User 
Action may give you some idea of how to proceed in examining the crash 
dump. Rememoer that this manual was intended for programmers creating 
program errors and not for analyzing hardware failures, so some of tne 
Explanations and User Actions will not be appropriate to a hardware 
failure. 
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now tnat you nave some idea where tne BugchecK error was detected 
and wnat type of an error caused tne BugchecK, you can attempt a bit of 
-nalysis using SDA. The above stacK Information nay oe available at tne 

nsole or by using SDA and examining tne stack. Exactly now you proceed 
-xtn SDA will depend on your experience and tne type of problem you are 
troubleshooting. 

For Instance, suppose you had an access violation caused by a 
length violation which led to a BugchecK. The VA that failed can be found 
in the Signal Array. Try to examine this address using SDA. _. It, will 
probably not be possible because the page may not have been mapped. Then 
checjc the process page table or system page table to find out if the 
address is mapped and what protection exists. If the VA is an 800xxxxx 
value, then you can use the system map (SYS. MAP) and locate the VMS module 
which contains the address. If the address is not mapped, it may indicate 
tnat tne program calculated the address incorrectly or dropped/placed a bit 
in the data patns because of a hardware error. Try to figure out what tne 
address snouid have been and if the VA that was generated is off by a 
single bit. Maybe one particular register dropped a bit. From a single 
failure you may not nave enough information to isolate tne problem to a 
small enougn area of the system to warrant swapping a module. In these 
eases it is better to wait for additional crashes and collect more 
information. 

Anotner possibility is that a device could cause an error, such as 
constant interrupts, wnicn could cause a system crash or hang. Be 
especially suspicious of tne system disK, mba or Massbus if all of the 
failures happen while, page faulting a page or swapping a process. 

A customer written device driver, or for that matter a DEC device 
ariver, could cause a Bugchecx. If tne VA or PC whicn causes the failure 
is BOOxxxxx and you cannot find the module whicn contains this address in 
tne SYS. MAP, tnen tne address may be within a device driver or other VMS 
component such as ftMS. To find out if it is witnin a device driver, run 
SYSGEN and SHQw /DEVICES. The SHOW/DEVICES command will print out a list 
of address indicating where each device driver is loaded, and addresses 
wnere Key structures within tne I/O data base can be found. The She* 
DEVICE command under SDA could also be used. Just Knowing tnat the aodress 
wnich caused the BugchecK is associated with a particular device driver 
will give you some idea of wnere to start. In tne case of a suspected 
customer written device driver, it would be wise to involve Software 
Support to nelp analyze the crash and looK at the code of the device 
ariver. 



167 



BUGCHECK ANALYSIS NUMBER ONE 

Let's try looking at an example of one Bugchecx which was forced by 
hardware error and see If we can determine where the problem lies. 

**** COMMENTS and SOA COMMANDS are Indicated by "*" **** 

SOA> SHOW CRASH 
*************** 

VAX/VMS System dump analyzer 

Ouap taicen on 13-JUL-1981 16:19:26.67 
SSHVEXCtPT, Unexpected system service exception 

Time of system crash: 13-JUL-1981 16:19:26.67 

Version of system: VAX/VMS VERSION V2.3 

Reason for BUGCHECK exception: 5SRVEXCEPT, Unexpected system service exception 

Process currently executing: system 

Current Image file name: -DRAO: tSYSEXEJDIRECTORY.EXE; 3 »* GETTING A DIRECTORY 

Current IPL: (decimal) 

>neral registers: 

***« THE CONTENTS OF REGISTERS RO ,R1 , SP, PC,i PSL HAVE BEEN **** 
♦**» MODIFIED BY THE BUGCHECK HANDLER. THE PC IS POINTING ***» 
**** TO THE BUGCHECK HANDLER FOR SYSTEM SERVICE EXCEPTION. **** 

RO a 7FFEFE35 Rl' a 8000A122 R2 = 7FFEC200 R3 a 7FFEAE00 

R4 s 80O70EA0 R5 = 7FFSA838 R6 a 7FFEABEC R7 = 00000000 

R8 a 7FFEF878 R9 a 7FFEF988 RIO a 7FFEA790 Rll a 7FFEA*10 

AP a 7FFECD84 FP a 7FFECD6C SP a 7FFECD6C PC a 8000A128 

PSL a 00000000 

Processor registers: 



POOR 


s 


80097000 


PCBB a 


0001A674 


ACCS 


s 


00008001 


POLK 


= 


00000000 


SCBB a 


0007DA00 


SBIFS 


s 


000400U0 


PlaR 


s 


7F69B000 


A5TLVL a 


00000004 


SBISC 


s 


00000000 


P1LR 


s 


001FFE87 


SISR a 


00180000 


SBIMT 


3 


00200200 


SBR 


s 


0007E400 


ICCS a 


800000C1 


SBIER 


«i 


00008002 


SLR 


s 


00000700 


ICR a 


FFFFEE6B 


SBIIA 


a 


20000001 








TODR a 


73BE01C0 


SBIS 


s 


00000000 


ISP 


3 


80O7F00O 


*« ON THIS 


SYSTEM, THIS 


IS AM 


EMPTY STACK 


KSP 


s 


7FFECD6C 


** THIS IS 


THE CURRENT 


STACK ** 




ESP 


= 


7FFE0DB0 












S3? 


s 


7FFEF318 












USP 


s 


7FFCC9C8 
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SOA> SHOW PROCESS 

***************** 



>cess status: 00040001 RES,PHDRES 



PCa address 80070EA0 

Master P10 00020016 

PIO 00020016 

PHO address 80096600 

State CUR 

Current priority 4 

Base priority 4 

UIC E001, 0043 

Mutex count 

waiting EF cluster 

Starting wait time iaiboooo 

Event flag wait nask F7FFFFFF 

Local EF cluster C8000001 

Local EF cluster 1 00000000 
Global cluster 2 pointer 00000000 
Global cluster 3 pointer 00000000 



JIB address 80U7A980 

Creator PID ooooooou 

Subprocess count 

Swapfile disk address 00000000 
Termination mailbox 0000 
AST's enabled 
AST's active 
AST's remaining 
Buffered I/O count/Unit 
Direct I/O count/limit 
BUFIO byte count/limit 
• open flies allowed left 
Timer entries allowed left 
Active page table count 
Process ws page count 
Global ws page count 



' KESU 
NGftE 

19 

12/12 

12/12 
20480/20480 

20 

20 


40 

55 



A> SHOW STACK 

rrent operating stacX (KERNEL): 
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7FFECD4C 


7FFEF988 




7FFEC050 


7FFEA790 




7FFECD54 


7FFEA210 




7FFECD58 


7FFEC084 




7FFECD5C 


7FFECD6C 




7FFECD60 


7FFECD64 




7FFECD64 


8000A128 




7FFEC068 


00000000 


SP s> 


7FFECD6C 


00000000 




7FFECD70 


00000000 




7FFECD74 


7FFEA956 




7FFECD78 


7FFECDC0 




7FFECD7C 


80000014 




7FFECD80 


80011265 




7FFECD84 


00000002 < 




7FFECD68 


7FFECDA4 




7FFECD8C 


7FFECD90 




7FFECD90 


00000004 < 




7FFECD94 


7FFECDC0 




7FFECD98 


FFFFFFFE 




7FFECD9C 


00400005 




7FFECDAO 


7FFEC000 




7FFECDA4 


00000005 < 




7FFECDA8 


00000444 < 




7FFECDAC 


00000000 




7FFEC0B0 


8OO11A00 




7FFECD84 


8O0119F0 




7FFEC068 


00400000 




7FFECDBC 


80U0E39F 




7FFECDC0 


00000000 




7FFECDC4 


OOCCOOOO 




7FFECDC8 


7FFEDDC8 




7FFECDCC 


7FFECDE4 




7FFECD0O 


80007658 




7FFECDD4 


00000000 




7FFECDD8 


7FFEAE00 




7FFECDDC 


7FFEA8EC 




7FFECDE0 


00000000 




7FFECDE4 


00000000 




7FFECDE8 


00000000 




7FFECDEC 


7FFEDDC8 




7FFECDF0 


7FFEDDB0 




7FFECDF4 


8000A130 




7FFECDF8 


80000096 




7FFECDFC 


01800000 



CTLSACCLIDATA+580 

CTLSAG-CLIDATA 

CTLSGL-KSTKBAS+534 

CTLSGL-KSTKBAS+56C 

CTLSGL.KSTKBAS+564 

EXESEXCPXN+006 



MNGSIMGACTBUF+156 

CTLSGL-KSTKBAS+5C0 

SYSSCALL.HANOL+004 

EXES REFLECT* 14E 
sssssssssssssssssssssssss *»* THE VECTOR ARR. 

CTLSGL.KSTKBAS+5A4 

CTLSGL-KSTKBAS+ 590 . 
sssssssssrsssssssasasssss «** THE hECKANISM 

CTLSGL-KSTKBA5+5C0 



CTLSA.OISPVEC 



EXESIHG5TA+5C2 
EXESIMG5TA+5BF 

EXESIHGACT+CAC 



CTLSGL.KSP1M+FC8 
CTLSGL.KSTK BAS+5E4 
EXESCMKFcwL+018 

MMGSIMGACIBUF+600 
MMGSI*GACTBUF+OEC 



CTLSGL-KSPINI+FC8 
CTLSGL.KSPINlfFoO 
EXESEXCPTN+OOE 
SYSSCMKRwL+006 



*** THE SIGNAL ARR 
*** NOW FIND THE E 
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**** If you have been following the crash so far/ you should know that 
the exception Code was a 444. Using the methods snown earlier, you should 
have been able to determine that the exception code indicates a PAGRDERK, 
that is a PAGROERR. Now looking that up in the VAX/VMS System Messages ana 
Recovery Procedures Manual you would find the following: 

" PAGRDERR, page read error, reason mask«xx, virtual address=location, 
PC=location, PSLsxxxxxxxx 

Facility: vax/vms system services 

Explanation: The system failed to read a page from aisK Into 
memory during a page fault operation. This message lnolcates 
an exception condition and is usually followed by a display of 
the condition arguments* registers, and stack at the time of 
the exception. 

user Action: Check the status of the device and repeat the 
request. If the failure persists, notify the system manager." 

Now wnat do you think would be a good area to examine? while it 
is not possible from tne Information above to state conclusively that the 
Bugenecx was caused by a hardware failure in the disk subsystem, the 
availaole evidence is pointing in that direction. This Bugcnec* was in 
fact caused by switching the system disk offline/online and then attempting 
co perform a DIR command. As you can see, tnis Bugcneck was fairly 
stralgnt forward and could be Isolated to the disk subsystem. If this 
bugcnecx occurred again and the hardware was available, you could look at 
the disk subsystem registers. You would find the Volume valid bit reset. 
From this you would then be able to pursue the mba or Disk drive to 
determine why the Volume Valid bit was reset on the system disk. 
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EDT Version- 2 VT100 Keypad 



! Fndnxt ! 

Gold ! Help ! J 

! Find ! 

Sect ! Append ! 



Fill i Replace! 
Backup ! Cut ! 



PasSe 
Command 
Advance 
Bottom 



Top 



+ 

Del L ! 

I 
i 

Und L ! 
Del W ! 

l 
I 

Und U ! 
Del C 



Paste ! Und C 



Word 



Chnscase 



Eol 



Char 



Del Eol ! Specins! 



Line 
Open Line 



Enter 



! Select ! Subs 

■ i 

i i 

! Reset ! 



Backspace 

Delete 

Linefeed 

CTRL/A 

CTRL/D 

CTRL/E 

CTRL/K 

CTRL/L 

CTRL/T 

CTRL/U 

CTRL/UI 

CTRL/Z 



Go to beginning of line 
Delete character 
Delete to start of word 
Compute tab level 
Decrease tab level 
Increase tab level 
Define key 
Form feed 
Adjust tabs 

Delete to start of line 
Refresh screen 
Return to line mode 
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EDT Version 2 VT52 Keupad 



+ + + + + 



Gold 



+ + + + + 



P3s2e 



! Advance 



! Bottom 



Word 



Help 



+ + 

! Del L 

1 

I 

! Und L 



Fndnxt J Del U 



! Command 



Find 



Und W 



Down S 

i 
i 

Sect ! 

+ 

Right ! 

i 
i 

Specins ! 



Jackup ! Del C 



Top 



Und C 



Eol 



Cut 



! Chnscase 
! Line 



Del Eol! Paste 



Append ! 



! Select 



Open Line 



Reset 



Up 



Replace ! 



Left 



Enter ! 



Subs 












Backspace 

Delete 

Linefeed 

CTRL/A 

CTRL/D 

CTRL/E 

CTRL/F 

CTRL/K 

CTRL/L 

CTRL/T 

CTRL/U 

CTRL/U 

CTRL/2 



Go to beginning of line 
Delete character 
Delete to start of word 
Compute tab level 
Decrease tab level 
Increase tab level 
Fill text 
Define key 
Form feed 
Adjust tabs 

Delete to start of line 
Refresh screen 
Return to line mode 
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FOR INTERNAL USE ONLY 

* THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT * 

* NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL * 

* EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES * 

* NO RESPONSIBILITY FOR ANY ERRORS WHICH MAY APPEAR IN THIS -TEXT.* 

* PREPARED BY EDUCATIONAL SERVICES DEPARTMENT INSTRUCTORS OF * 

* DIGITAL EQUIPMENT CORPORATION * 

FOR INTERNAL USE ONLY 

ANY SUGGESTIONS OR COMMENTS CONCERNING THIS DOCUMENT SHOULD BE 
DIRECTED TO: 

DIGITAL EQUIPMENT CORPORATION 
EDUCATIONAL SERVICES 
VAX 11/750 MAGIC BOOK 

12 CROSBY DRIVE BU0/E38 
BEDFORD* MASSACHUSETTS 01730 

OR CALL BTN-249-4697 

(617) 276-4697 



